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An Evaluation of Forest Service Reserved Water Rights:
A Case Study of Rock Creek (76E), Montana (203 pp.)
Director: Darshan S. Kang
The USDA Forest Service is negotiating for a reserved 
water right with the State of Montana through the Reserved 
Water Rights Compact Commission. The Forest Service 
maintains it has a reserved water right for instream flow 
for the purpose of "securing favorable conditions of water 
flows" under the Organic Administration Act of 1897. The 
State of Montana fears that the Forest Service claim would 
prohibit future economic uses of the water, such as 
irrigation.
A case study was done on Rock Creek in Western Montana to 
examine whether the USDA Forest Service reserved water 
rights claim would restrict future economic growth in 
Montana.
The amount of water available for future use was 
calculated by subtracting current water rights claims and 
federal reserved water rights from the average flow. The 
average monthly flow was determined at the locations of two 
uses gaging stations with long period-of-records, and 
extrapolated to major tributaries and Rock Creek sub­
basins. Current water rights were determined using data 
from the Temporary Preliminary Decree for 76E (Rock Creek). 
Forest Service reserved water rights were determined using 
the method chosen by the USDA Forest Service for the 
national forests in Montana.
The conclusions of this study are: 1) deficit flows in 
tributaries and sub-basins of Rock Creek occur from private 
or state water right claims and not from Forest Service 
reserved water rights, 2) at the mouth of Rock Creek, after 
current water rights and forest service reserved water 
rights are subtracted from the average flow, there is water 
available to irrigate 11,288 acres, but the total irrigable 
acres within the entire Rock Creek basin are only 7,486 
acres, and 3) that future irrigation needs can be met in 
Rock Creek for two years out of ten during July, one in ten 
during August, and four years in ten during September, with 
the peak flow months meeting future demands eight years in 
ten.
11
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CHAPTER I 
INTRODUCTION
Early water law established that water on public lands 
is under the jurisdiction of state law. That is why the 
United States Forest Service is negotiating for a reserved 
water right with the State of Montana through the Reserved 
Water Rights Compact Commission. The Forest Service 
maintains it has a reserved water right for instream flow 
for the purpose of "securing favorable conditions of water 
flows" under the Organic Administration Act of 1897.1 The 
State of Montana fears that the Forest Service claim would 
prohibit future economic uses of the water, such as 
irrigation.
The purpose of this thesis is to examine whether the 
USDA Forest Service reserved water rights claim based on FS 
method d2 will restrict future economic growth in Montana. 
In order to address this problem a case study was done on 
the Rock Creek watershed in Western Montana.
1Sundry Appropriations Act (Organic Administration 
Act), Statutes at Large 30, sec. 34, 1897.
2The State of Montana does not have a method for 
calculating Forest Service reserved water rights. Forest 
Service claims for reserved water in Montana are based on 
Method D in Forest Service Water Information Management 
System Handbook, Chapter 30. This method is currently being 
tested in the Colorado Court system.
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CHAPTER II 
APPROPRIATION WATER RIGHTS
In order to understand some of the State's concern over 
federal reserved water rights, it is important to review the 
appropriation system of water rights used in the western 
United States.
The appropriation doctrine, known as the "first in time 
- first in right” system, was developed by California 
miners. When the federal government acquired western land 
through the Louisiana Purchase in 1803 and the Treaty of 
Guadalupe Hidalgo in 1848 the majority of the land was 
considered a desert incapable of crop production.1 That may 
be why the United States ignored the influx of gold miners, 
although the miners were essentially trespassers on public 
lands. The miners established their own "law and order" and 
mining and water rights customs, which the United States 
Government allowed by simply ignoring the situation.2
One of the customs established by the miners was that 
the first person to stake a claim and work it had the
iRanquist, 1975. "The Winters Doctrine and How It Grew; 
Federal Reservation of Rights to the Use of Water," Brigham 
Young University Law Review, pg. 639.
2stone, Albert W. 1981. Montana Water Law for the 
1980s. Albert W. Stone, Missoula, MT, pg. 24.
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exclusive right to mine that parcel of land. The miners 
used the same custom for water rights: the first to divert 
the water had a prior and superior right to that of anyone 
who came later, regardless of ownership of riparian land. 
This custom was contrary to the riparian water rights system 
practiced in the Eastern United States which gives riparian 
landowners equal rights to the water in a stream regardless 
of prior uses.
The miner's water rights customs had two 
considerations: 1) the first person to put the water to use 
had a prior right, and 2) the diversion or the actual act 
of putting the water to use, was seen as a criteria for a 
water right.
When California became a state in 1850 the Possessory 
Acts of 1851 and 1852^ were passed to confirm the rights of 
miners and recognize their customs, rules and regulations as
"laws".4
After the Civil War it was suggested that Congress 
could retire the War debt by operating the mines that were 
established on public lands or selling them to obtain 
revenue. Western Senators and Congressmen protested and the 
Act of 18665 was passed to confirm the rights of the miners
^Possessory Acts, Stats, 1851, c. 5, sec. 621; and 
Stats. 1852, c/ 82; Calif. C.C.P. sec. 748.
4gtone, ibid, pg. 24.
^Lode Mining Act of 1866, 14 State. 251; 30 U.S.C. sec.
51.
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and the Possessory Acts. This Act of 1866 was essentially 
the beginning of western water law.
The Act of 1866 "merely recognized the obligation of 
the Government to respect private rights which had grown up 
under its consent and a p p r o v a l . "6 The Act maintained that 
by its acquiescence, the United States Government recognized 
and encouraged people to possess public water and to divert 
the water out of the stream and across public lands to 
mining claims and irrigated tracts, and was thus bound to 
protect those uses or "rights."
The Act of 1866 recognized water rights if they 
conformed to established customs of local communities, or 
State and Territorial Laws. This set the stage for states 
to establish their own water right laws without Federal 
government interference.7
The Desert Land Act  ̂ and California-Oregon Power Co. v. 
Beaver Portland Cement Co.9 paved the way for a reliance on 
state law to adjudicate water rights.
The Desert Land Act of 1877 "severed the water from the 
public lands, leaving the unappropriated waters ... open to 
appropriation for use by the citizens of the various
^Ranquist, ibid.
7lbid.
Spesert Land A c t , Ch. 107, 19 Stat. 377, 1877; as 
amended 43 U.S.C., sec. 321, 1970.
9california-Oregon Power Co. v. Beaver Portland Cement 
C o., 295 U.S. 142, 152, 1935.
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states."10 In 1935, in California-Oregon Power Co. v.
Beaver Portland Cement Co. "the Supreme Court held that a 
federal patent conveyed only the land and that the question 
of relative rights to water among the various citizens of a 
state is a question for state law. " H
It was recognized, however, that the federal government 
might also have water uses that should be recognized by the 
state water laws. United States v . Rio Grande Irrigation 
Co.12 in 1899 confirmed that the United States Government 
can appropriate water through the state for its own 
"beneficial use" as well as any private user.
But in 1908 the United States Supreme Court recognized 
water rights that had never been put to use. These federal 
"reserved" water rights were contrary to the practices of 




12united States v. Rio Grande Irrigation Co., 174 U.S 
6690, 1899.
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CHAPTER III 
FEDERAL RESERVED WATER RIGHTS
Federal reserved water rights have caused conflict, 
confusion, and controversy between federal and state 
interests. Federal reserved water rights give rights for an 
unspecified quantity of water to federal entities when there 
is a federal reserve or withdrawal of landl, and if a water 
need was implied by the reservation or withdrawal. This 
contradicts principles of the appropriation system because 
1) the reserved right is implied and is not "proven" by its 
current use or a diversion of water; 2) the reserved right 
may be put to use at any time in the future; 3) the reserved 
right has a priority date of the date the land was reserved, 
not the date the water is put to use, so the priority date 
often predates appropriated rights.
Federal reserved water rights also make the state's 
task of adjudicating water difficult, because the Federal 
Government has reserved an unspecified amount of water for 
some unknown future date.
1a withdrawal of land is when land is taken out of 
general private use and put into public land, such as 
national parks, national forests. Bureau of Land Management 
lands and Indian Reservations.
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Indian Reserved Water Rights
The Supreme Court first recognized reserved rights of 
an Indian Tribe in Winters v. United States in 1 9 0 8 . 2  The 
defendants were upstream water users that had appropriated 
water under Montana laws prior to 1898. After the 
defendants’ uses were appropriated the Fort Belknap Indian 
Tribe made plans for an irrigation system that needed more 
water than was reaching their reservation. The Court upheld 
the water rights of the Indians by asserting that "the right 
to use the ... waters of the Milk River, which flowed 
through or bordered on the Fort Belknap Indian Reservation 
in Montana, was impliedly reserved by the government and the 
Indians in the treaty establishing the reservation."3
It was concluded by the Court that the policy of the 
Government was to change the habits of the Indians from a 
"nomadic and uncivilized" people to "pastoral and civilized" 
people. The smaller tract of land comprising the Indian 
Reservation would not be adequate for that purpose without 
irrigation. Therefore, the Government had implied the right 
to the water in the reservation of the land, although the 
specifics were not mentioned. The water was reserved for 
that purpose regardless of when it would be put to that use.
The date of this reservation of water coincides with the
^Winters v. United States, 207 U.S. 564, 1908. 
^Ranquist, ibid.
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date of the reservation of the land, in this case May 1, 
1888, prior to the irrigator's diversion upstream. 
Furthermore, contrary to previous customs, the water was 
"reserved" for the implied use, and did not have to be 
"proven" by putting the water to use immediately. The 
reserved water right could be claimed at any time. Although 
the upstream users of the water had been the only active 
users until 1908, their rights were superseded by some 
unknown quantity of Federal reserved water.
What has become known as the Winters Doctrine or the 
"doctrine of reserved rights" is the doctrine that when the 
United States reserves a piece of land for its own purposes, 
that is, exempts it from the operation of the public land 
laws and settlement by individuals, it reserves sufficient 
water from appropriation to carry out the purposes of the 
reservation.4
In response, there were "howls of protest from states 
and their water users."5 This unknown quantity of reserved 
water put a constraint on planned water use, as well as 
putting a degree of uncertainty on water already being used. 
With water as a necessity for any economic growth, 
irrigators and manufacturers would have to re-evaluate the 
feasibility of their project if at some unknown time in the
^Trelease, Frank J. 1976. "The Legal Basis for 
Instream Flows." Instream Flow Needs Volume II. American 
Fisheries Society, Bethesda, Maryland, pg 16.
^Ranquist, ibid.
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future some unknown amount of water was found to be Federal 
water through a prior reserved right.
But the Courts continued to support the Winters 
doctrine. In Arizona v. California in 19636 the Court 
confirmed the Winters doctrine and expanded it to other 
Federal reservations by treating both Indian and non-Indian 
federal reserved rights "indistinguishably with respect to 
both quantification and assignment of priority dates."7 
This case was involved in the adjudication of the water 
rights to the lower Colorado River, geographically involving 
Arizona, California, Nevada, and New Mexico. The United 
States was involved on behalf of five Indian reservations, 
as well as asserting water rights for non-Indian federal 
reservations consisting of the Lake Mead National Recreation 
Area and two Wildlife Refuges.^
The Court decision from United States v. District Court 
for Eagle County  ̂ in 1971 reiterated that reserved water 
rights did not require current usage. "Unlike appropriative 
rights, these 'reserved rights' are not lost by non-use, are 
not restricted by the limits of past use, and may be 
asserted to the extent necessary to meet future uses on the
6Arizona v. California, 373 U.S. 546, 1963.
7stone, ibid, pg 112.
Sibid, pg. 111.
^United States v. District Court for Eagle County, 401 
U.S. 520, i9ir.------------------------------
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reservations."10 This case also supported the earlier 
Arizona v. California case that recognized reserved water 
rights of other federal land reservations besides Indian 
Reservations. "Water rights may have been impliedly 
reserved to serve not only Indian reservations but also any 
federal enclave created by reserving or withdrawing lands 
from the public domain ... if the circumstances surrounding 
creation of the withdrawal reveal an intent to reserve 
water."H
Government "intent" to reserve unappropriated water 
with a given federal reservation of public land was 
addressed in Cappaert v. United StateslZ in 1976, as well as 
proclaiming a rule of "minimal need" with respect to 
reserved rights. "Intent is inferred if the previously 
unappropriated waters are necessary to accomplish the 
purposes for which the reservation was created. [T]he 
implied-reservation-of-water-rights doctrine, however, 
reserves only that amount of water necessary to fulfill the 
purpose of the reservation, no more."13
lOunited States v. District Court for Eagle County, 401 
U.S. 52Ü: m i : ------------------------------- ---------
llRanquist, ibid.
12çappaert v. United States, 48 L. Ed. 2d 523, 1976.
ISXrelease, Frank J. 1979. Cases and Materials on 
Water Law, Third Edition. West Publishing Co., St. Paul, 
Minn., pg. 808.
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Forest Service Reserved Water Rights
United States v. New Mexico,14 in 1978, recognized 
national forest reserved rights and applied the minimal need 
rule. The Rio Mimbres River originates in the Gila National 
Forest, then flows southward more than 50 miles past 
privately owned land. It provides substantial water for 
both irrigation and mining. The State of New Mexico brought 
a proceeding in the District Court of Luna County, New 
Mexico, seeking a general adjudication of water rights in 
the Rio Mimbres River. The United States, as a defendant in 
the action, claimed reserved water rights in the Rio Mimbres 
for use in the Gila National Forest.
The United States Supreme Court held that the United 
States, in setting the Gila National Forest aside from other 
public lands, reserved only that amount of water necessary 
to fulfill the purpose of the reservation, no m o r e . 15 The 
purpose of the reservation did not include recreation, 
aesthetics, wildlife-préservâtion or cattle grazing.
What are the purposes of National Forest land 
withdrawals and why did those purposes not include 
recreation, aesthetics, wildlife preservation or cattle 
grazing?
l^United States v. New Mexico, 438 U.S. 696, 98 S. Ct 
3012, 57 L. Ed. 2d 1052.
15ibid.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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In order to make this determination, it was necessary
for the Court to examine the intent of Congress in creating
the national forests. National forests were withdrawn from
the public domain by the Organic Act of 1897 which states:
"No national forest shall be established, except to improve
and protect the forest within the boundaries, or for the
purpose of securing favorable conditions of water flows, and
to furnish a continuous supply of timber for the use and
necessities of citizens of the United States."16
The Congressional debates and Committee reports
relating to the Organic Act give clues to the intent of
Congress. Oregon representative Ellis, in addressing
Congress on the Organic Act stated:
"they believe in setting apart reasonable 
reservations near the head water of the streams 
... [for] water supplies to cities, . . .
The purpose of these forest reservations is 
not to save the timber for future use so much as 
to preserve the water supply ...
These reservations of forests and the setting 
them apart are for the purpose of preserving the 
merchantable timber; but that is not the real 
object. It is for the preservation of the watersupply."17
The primary purposes of the reservation were seen as 
utilitarian uses of the land, water and timber. Recreation, 
aesthetics, wildlife preservation and cattle grazing were
16sundry Appropriations Act, ibid.
l^Boles, Alan E ., Jr. and Charles M. Elliott. 1980. 
"United States v. New Mexico and the course of Federal 
Reserved Water Rights." University of Colorado Law Review, 
Vol. 51, pg. 209.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
13
not addressed in the Organic Act, but are administered by 
the national forests under the Multiple-Use Sustained Yield 
Act of 1960.18 The activities administered under the 
Multiple-Use Sustained Yield Act are intended to be 
supplemental to, but not in derogation of the purposes for 
which the national forests were established.
These purposes were not seen as the intent of Congress 
in creating national forests. And some argue that if these 
purposes were part of the original intent of Congress, there 
would have been no need to have the Multiple-Use Act.
Secondly, the reservation of instream flow for the 
purposes of fish and wildlife was seen as conflicting with 
the utilitarian purposes of the Organic Act. So the Court 
ruling on United States v. New Mexico found that the 
Multiple-Use Act did not expand the reserved water rights of 
the United States "beyond that necessary to preserve timber 
or to secure favorable water flows in the national 
forests."19
United States v. New Mexico narrowed the purposes of 
forest service reserved water rights, but it did not 
determine what a reserved water right to "maintain favorable 
conditions of water flow" would entail or what quantity was 
necessary. Nor did it rule out instream flow as a way to
18m u 1tiple-Use Sustained Yield Act, 16 U.S.C., sec. 
528, 1 9 ^
19united States v. New Mexico, ibid.
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uphold the primary purposes of the national forests.
Justice Powell noted for the dissent in United States
V . New Mexico : "The State concedes, quite correctly on the 
Court's own theory that even in this case, 'The United 
States is not barred from asserting that rights to minimum 
instream flows might be necessary for erosion control or 
fire protection on the basis of the recognized purposes of 
watershed management and the maintenance of timber.'
Thus, if the United States proves, in this case or others, 
that the reservation of instream flows is necessary to 
fulfill the purposes discerned by the Court, I find nothing 
in the Court's opinion that bars it from asserting this 
right."20
In October, 1987, the Colorado Supreme Court for United 
States V. Jesse determined that the U.S. Forest Service 
could submit a claim for instream flow to maintain favorable 
conditions of water flow. The Colorado Supreme Court 
reversed an earlier decision that had rejected the Federal 
claim that : "recent advances in the science of fluvial 
geomorphology demonstrate that minimum instream flows are 
necessary to preserve efficient stream channels in the 
national forests and 'to secure favorable conditions of 
water flow.'"21
20Boles and Elliott, ibid.
21United States v. Jesse, Colorado Supreme Court, N. 
855A347, 1987.
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The United States Forest Service submitted an affidavit 
by Hilton L. Silvey, a hydrologist employed by the Forest 
Service, that discussed the needs for instream flow.
Portions of the affidavit are below.
Beginning in late 1960, and in conjunction 
with an adjudication in the Big Horn Basin in 
Wyoming, [the United States Forest Service] began 
to formulate a procedure and methodology for 
assessing the quantity, range, and timing of 
stream flows necessary for maintaining the 
integrity and stability of stream channels. ...
[The United States Forest Service] concluded 
that instream flow requirements for channel 
maintenance must be based on fundamental 
principles of fluvial geomorphology which hold 
that natural stream channels are formed and 
maintained by frequently recurring flows of water 
and sediment. Consequently, if such flows are not 
available on a frequent basis, the natural 
equilibrium of the channel system will be changed, 
with a resulting loss in the capacity of the 
channels to carry subsequent flows of equal or 
greater magnitude. This led us to conclude that 
instream flows are required to maintain the 
natural ̂ flannels in a state of relative
luilibrium in order to deliver water to the 
timate user under favorable conditions! TT.
em
uTl
Some specific unfavorable conditions that can 
be expected to develop as a result of significant 
long-term stream flow reductions include:
a. Accelerated delivery of channel sediment 
and channel bank erosion.
b. Reduced channel capacity due to sediment 
deposition.
c. Intermittent or subterranean flow as a 
result of channel aggradation, which can result in 
reduced availability of surface water during low 
flow periods.
d. Lateral movement of the channel and flood 
plain encroachment.
e. Accelerated erosion of lands adjacent to 
the stream, with attendant increases in sediment 
supplies.
f. Encroachment of riparian vegetation into 
the channel area, with subsequent reductions in 
channel capacity.
g . An increase in flood impacts or damage 
resulting from transmission of flood flows as well
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as flows of a lower magnitude. Thus, flows that 
previously would have been retained within the 
stream banks would, under the reduced channel 
capacity, become flood flows.
h. An increase in sediment deposition within 
the containment areas of water storage and 
diversion facilities, resulting in accelerated 
loss of water storage capacity in reservoirs and 
increased maintenance of headgates and ditches.
One of the primary purposes of a National 
Forest is to provide water for beneficial use by 
private and public users. The provision of water 
for beneficial use from a National Forest under 
favorable conditions depends upon the continued 
integrity and efficient functioning of the natural 
stream channel conveyance system.
An instream flow is nonconsumptive. It 
serves to maintain the stream channel delivery 
systems so that water can be delivered to appropriators under favorable c o n d i t i o n s . 22
So, how does this pertain to Montana?
22united States v. Jesse, ibid.
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CHAPTER IV
MONTANA WATER RIGHTS
Montanans have been reminded of the importance of their 
water since statehood. The Montana leaders who met in 
Helena on July 4, 1889 to draft a constitution heard 
testimony from one of the country's earliest pioneer 
geomorphologists of the arid West. John Wesley Powell, then 
director of the U.S. Geological Survey, told the delegates 
that "the question of land rights is comparatively a minor 
one as compared with water rights."1
But, because of an apparent abundance of free-flowing 
water in Montana, residents did not heed Powell's concern 
until 82 years after the 1889 constitutional convention. In 
1971 the U.S. Bureau of Reclamation released the North 
Central Power study which identified 21 potential power 
sites in the Yellowstone River Basin, The report suggested 
impounding 40 percent of the Yellowstone River's average 
annual flow.^
1Powell, John Wesley. Address to the first Montana 
Constitutional Convention. Proceedings and Debates of the 
Constitutional Convention held in the City of Helena, 
Montana, July 4, 1889, August 17, 1889. Published 1921. 
State Publishing Company, Helena, MT.
^Average flow of all complete water years of record.
17
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This report alarmed Montanans, especially those using 
Yellowstone River water for their own purposes. "The fear 
that the water in semi-arid eastern Montana would be 
insufficient to meet existing uses and prospective claims 
for mining and associated industrial development inspired 
reconsideration of the state's philosophy of water rights 
and use.
As early as 1885 Montana's legislature recognized the 
need to make an acquisition of a water right a matter of
public record. "Any person hereafter desiring to
appropriate ... must post a notice ... at the point of 
intended diversion ... and shall file with the county clerk
... a notice of appropriation."4 But this law was
debilitated by 1897 when Murray v . Tingley  ̂ held that the 
procedure was merely optional. "That law and that decision 
left Montana in the chaotic situation of having no reliable 
record and even no information regarding the uses or claims 
to the rights to use the water of the state."6
With a Montana constitutional revision in the early 
1970s there was an opportunity to get the water 
appropriation system under control. The people of Montana
^Lopach, James J., editor. 1983. We the People of 
Montana... The Workings of a Popular Government. Mountain 
Press Publishing Company, Missoula, MT, pg. 2F4.
^Montana Laws, 1885, sec. 6 through 10.
5stone, ibid, pg. 3.
6lbid, pg. 3.
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approved a new constitution on June 6, 1972, that: 1) 
recognized existing rights, 2) maintained that the use of 
all water and right-of-way for ditches over the lands of 
others are public uses, 3) stated that all waters "are the 
property of the state for the use of its people and are 
subject to appropriation for beneficial u s e s , "7 and 4) 
directs the legislature to provide for administration of 
water rights and for a centralized system of records.8
But it was a year later before the state of Montana 
passed the Montana Water Use Act  ̂ in 1973 which established 
the permit system as the exclusive means of acquiring a 
water right and set up a system of final stream 
adjudications.
As soon as the law became effective the Montana 
Department of Natural Resources and Conservation (DNRC) 
began the adjudication of the Powder River Basin, but by 
1979, the adjudication was still in its initial stages. 
Representatives from the DNRC were required to go into the 
field, walk the old ditches and discover all unrecorded 
water rights.10
It was becoming apparent that it would take too much
^Montana Constitution, 1972. Art. IX, sec. 3. 
Sstone, ibid, pg. 29.
^Water Use Act, Montana Code Annotated, Title 85, 
Chapter 2.
lOstone, ibid, pg. 5.
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time to adjudicate the water rights for the entire state by 
this method, so in 1979 the legislature drafted and passed 
Senate Bill 7j6.H Senate Bil 1 76 accelerated the 
adjudication system by segregating the state into four water 
divisions and by requiring all users and claimants, instead 
of the DNRC, to file their own c l a i m s . 12
Another motivating factor which brought forth Senate 
Bil1 76 was the threat of several lawsuits by the United 
States Department of Justice to adjudicate federal rights in 
the federal courts. The Montana legislature wanted 
adjudication litigation to occur in state, not federal 
courts.
Senate Bil1 76 created a Water Rights Compact 
Commission to negotiate water rights of the Forest Service, 
Indian tribes, and other United States land reservations.
The USDA Forest Service is currently negotiating with the 
Montana Reserved Water Rights Compact Commission for water 
rights.
The State of Montana is not convinced an instream flow 
is required by the Forest Service to maintain favorable 
conditions of flow under the Organic Act. The State fears 
that by requiring the water to remain instream, the Forest 
Service could restrict consumptive use of water and the
llSenate Bil1 #76, Sen. J., 46th Legisl., 1979, pp 
1496, 1559-1560 ; House J., 46th Legisl., 1979, pp. 1617, 
1694.
12stone, ibid, pg. 7.
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options of the state in managing water, which translates to 
restricted economic growth. It is "state policy to maintain 
and improve agriculture as the main basic industry. The 
State of Montana is concerned that sufficient water supplies 
be provided for all lands that can be economically 
irrigated."13
Gary Fritz, Administrator of the Water Resources 
Division of the State Department of Natural Resources and 
Conservation believes that under the Organic Act, the 
"primary purpose of the forest reserves is to provide water 
for consumptive purposes (irrigation, mining, domestic uses) 
on the reserve and downstream."14
Alan Newell, an historical researcher, examined the 
intent of Congress on enacting the Organic Act for the 
Reserved Water Rights Compact Commission. Newell concluded 
that "by 1897, most informed scientists and Congressmen 
agreed that excessive timber cutting at the headwaters of 
streams and rivers would increase flooding and reduce annual 
stream flows. This concern, however, focused primarily on 
the forest 'cover' and its effect on water supply. Concern 
for the effect of reduced stream flow on forest conditions
13uSDA Soil Conservation Service, Economic Research 
Service, Forest Service; in cooperation with Montana 
Department of Natural Resources and Conservation. 1977. 
Clark Fork of the Columbia River Basin Conservation Study, 
USDA ses, Portland, OR.
l^Fritz, Gary. June 1984. Memorandum to Leo Berry re 
U.S. Forest Service Reserved Rights.
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generally was not expressed by proponents of forest 
reserves, except to the extent that uncontrolled stream flow 
could cause excessive e r o s i o n " 1 5  (emphasis added).
The Forest Service, however, has taken a position that 
maintaining favorable conditions of flow under the Organic 
Act requires instream flow in order to keep stream channels 
in equilibrium to prevent flooding, reduce channel erosion, 
and reduce sediment deposition. Ron Russell, hydrologist 
for the Forest Service, contends that the favorable 
conditions of water flows required by the Organic Act are 
"flows necessary to provide for seIf-maintenance of the 
stream channel networks so as to retain their capability for 
passing flood flow discharges, [and] reduce excessive 
channel erosion and/or sediment deposition associated with 
stream channel instability or disequilibrium conditions," 
and that those conditions can best be met by a portion of 
natural flows remaining in the stream c h a n n e l . 16
The Forest Service contends that in Montana instream 
water rights are generally not a problem for the State 
because the forests are the headwaters; mountain tops, 
narrow canyons, agriculturally unproductive land. With 
little private land upstream from forest reserves, the
1^Newell, Alan S., May 11, 1984. Memorandum to Montana 
Reserved Water Rights Compact Commission re; Legislative 
History of United States Forest Service Enabling 
Legislation, General Revision Act of 1891 (Creative Act) and 
Sundry Appropriations Act of 1897 (Organic Act).
lôRussell, Ron. 1986. Personal interview.
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maintenance of instream flow does not restrict use of the 
water, but is delivering the water to the forest boundary in 
a manageable flow. The water is available at the forest 
boundary for any use desired and the stability of the river 
is maintained on the forest reserve. The Forest Service 
also has a special use permit system that allows water 
development on Forest Service land, as long as it "ensures 
the quantities of water needed to fulfill purposes of the 
National Forest and for environmental needs will be 
maintained instream."17
The objectives of this study are; 1) to evaluate water 
use, future needs, and water availability in one Montana 
watershed, and 2) to evaluate whether Forest Service 
reserved rights and economic development are compatible.
i7uSDA Forest Service. 1986. FSM 2500 Watershed 
Management, pg. 41.36.
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CHAPTER V 
STUDY AREA
In order to address this problem a case study was 
carried out on the Rock Creek watershed in western Montana. 
Rock Creek flows north into the Clark Fork of the Columbia 
River approximately 22 miles east of Missoula, Montana^ (Map
1). The headwaters of Rock Creek flow north out of the 
Anaconda-Pintlar Wilderness at an altitude between 9,000 and 
10,000 ft. The headwaters flow out of mountainous land 
managed by the Deerlodge National Forest onto a plateau of 
private, state and BLM lands.
Rock Creek then flows across the plateau for 
approximately 10 miles before entering a steep canyon. The 
Lolo National Forest manages the canyon and adjoining 
mountains before Rock Creek reaches bottom land at its 
mouth.
Rock Creek drains 885 square miles. The basin is 54 
miles long North and South, and 25 miles wide East and West 
at the widest extent. The Forest Service manages 
approximately 80 percent of the watershed. "The area was 
originally settled and developed by miners during the second
^Rock Creek Claim. 1971. Montana Department of Fish, Wildlife and Parks.
24
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half of the 19th century but agriculture displaced mining as 
the region's major industry during the 20th century."2
The Rock Creek watershed was chosen for this study for 
several reasons. It is one of the few watersheds in Montana 
where a river passes through Forest Service land after 
crossing private land. This means there may be future 
development upstream from Forest Service land. If instream 
flow is required by the Forest Service below private land, 
the quantity of water that could be diverted from the creek 
by the upstream private land owner will be restricted (Map 
2) .
The Rock Creek watershed is identified by the State as 
an independent basin for the water rights adjudication 
process. A temporary preliminary decree was issued on Rock 
Creek (Basin 76E) on March 29, 1984, with 707 claims of 
water use. Because the preliminary decree has been issued 
all water use can be identified.
In 1965, the Montana Department of Fish, Wildlife and 
Parks classified the streams in Montana according to their 
quality. Top quality streams were designated Blue Ribbon 
streams. In 1969, the Montana Legislature passed the 
"Murphy Rights"^ law which allowed for an instream flow
^Sullivan, Timothy J. March 1984. Report of the 
Water Master on the Rock Creek Basin. State of Montana 
Water Courts.
3Murphy Rights. 1969. Montana Law, sec. 89-801, 
Chapter 345.
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water right on twelve Blue Ribbon streams. Rock Creek was 
one of those designated and instream flow claims have been 
filed on Rock Creek by the Department of Fish, Wildlife and 
Parks. These instream flow claims are recognized by the 
water court in the temporary preliminary decree. "Rock 
Creek is one of Montana's premier wild trout rivers west of 
the continental divide. High aesthetic values, excellent 
access, heavy fishing pressure, and good wild trout 
populations all contribute to its Class I or Blue Ribbon 
status."4
There is a reservoir on East Fork Rock Creek that 
diverts water into the Flint Creek watershed for irrigation. 
The reservoir lies on Forest Service land above private 
land. This diversion into Flint Creek restricts available 
water for instream flow and economic development in Rock 
Creek.
There are two USGS gaging stations in the watershed. 
Gage 12334510 is located at the mouth of Rock Creek. A 12- 
year period-of-record for flow exists for this site. Gage 
12332000 is located on the Middle Fork Rock Creek. A 42- 
year period-of-record for flow exists for this site. These 
gages will provide streamflow data for computing available 
water. Gage 12332000 has a drainage area of 123 square 
miles with only a few small diversions above the station.
The flow regime of this gage will be extrapolated to other
^Rock Creek Claim, ibid
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tributaries of similar size and hydrologie conditions that 
are ungaged.
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CHAPTER VI 
METHODOLOGY
The purpose of this case study is to quantify the 
amount of water available for future use in Rock Creek after 
current water rights claims and federal reserved water 
rights have been subtracted from the average flow.
Quantification Points
Gages
There are two USGS gaging stations in the Rock Creek 
watershed. There is a gage at the mouth of Rock Creek, and 
a gage near the mouth of Middle Fork Rock Creek. The two 
USGS gaging stations' data will serve two purposes 
throughout the methodology. First, the case study methods 
described below will be applied to the gages. Second, the 
calculations representing the gages will be extrapolated to 
the ungaged quantification points. The ungaged 
quantification points are below the confluence of major 
tributaries and at points of downstream progression of flow 
in Rock Creek.
30
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Major Tributaries
Using USGS 1:24000 topographic maps as a base, each 
ungaged tributary of Rock Creek was delineated and its 
drainage area was measured. For convenience, a major 
tributary is defined as having a drainage area greater than 
or equal to 10 square miles. The ungaged streams listed 
below were identified as major tributaries, in addition to 
Middle Fork Rock Creek which is gaged (Map 3).
Drainage Area




East Fork Rock Creek 80.02
Gilbert Creek 23.51
Hogback Creek 16.25
Middle Fork Rock Creek 123.00
Ranch Creek 42.81
Ross Fork Rock Creek 85.39
Spring Creek 11.13
Stony Creek 29.08
Upper Willow Creek 95.99
Welcome Creek 19.46
West Fork Rock Creek 93 .06
Wyman Creek 16.51
Rock Creek Sub-basins
To include areas not encompassed in a major tributary, 
the entire Rock Creek basin was divided into sub-basins. A 
sub-basin is the watershed above specific points on Rock 
Creek or, in other words, sub-basins represent a downstream 
progression of flow in Rock Creek. The Rock Creek sub­
basins start at the confluence of East Fork Rock Creek and
Middle Fork Rock Creek and continue to the mouth of Rock
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Map 3. Major Tributaries of Rock Creek
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Creek. Each sub-basin includes all sub-basins that are 
upstream. So, in effect, moving downstream from one sub­
basin to the next, the sub-basins are cumulative. Fourteen 
sub-basins of Rock Creek were identified (see maps in 
Appendix A).
Rock Creek Sub-basins 
Sub-basin Tributaries Included
1 Middle Fork and East Fork
2 West Fork and Ross Fork
and sub-basin 1
3 Antelope Creek and all above
4 Upper Willow Creek and all above
5 Stony Creek and all above
6 V»tyman Creek and all above
7 Hogback Creek and all above
8 Alder Creek and all above
9 Welcctne Creek and all above
10 Ranch Creek and all above
11 Brewster Creek and all above
12 Spring Creek and all above















The Rock Creek gage is at the mouth of Rock Creek, so 
any flows calculated for that gage include the entire 
watershed.
As shown in the above chart, the flows for the 
different sub-basins of Rock Creek are interpolated based on 
either the Rock Creek gage or the Middle Fork gage, 
depending on the drainage area of the ungaged sub-basin.
It is assumed that the flow regime is the same for sub­
basins with a drainage area (A) greater than 50 percent of 
the A at the mouth as it is for Rock Creek at the mouth.
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Where areas are less than 50 percent of the A at the mouth 
it is assumed the flow regime is more accurately reflected 
by Middle Fork Rock Creek which has a drainage area that is 
14 percent of the entire Rock Creek drainage area.
If the drainage area of a sub-basin is more than 50 
percent of the drainage area at the mouth of Rock Creek, 
then flows are based on the Rock Creek gage. Otherwise, 
the flows are based on the Middle Fork Rock Creek gage.
The flow quantification method outlined below was 
applied to each major tributary, each Rock Creek sub-basin 
and the two gage locations.
Bankfull Discharge
Bankful1 discharge (Qb) has two purposes in this study. 
Bankfull discharge is used to extrapolate different flow 
values to the ungaged quantification points. It is assumed 
that a flow (for example, average annual discharge) and its 
relationship to Qb (the rate of flow:Qb) is the same for the 
tributaries and sub-basins as it is for the two gages. This 
assumption is based on the fact that they all have similar 
physical characteristics such as precipitation patterns, 
drainage area size, soil and landform characteristics, and 
geology.
Bankfull discharge is also an important statistic in 
quantifying Forest Service Reserved Water Rights.
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Gages
"Bankfull discharge is frequently occurring and can be 
characterized by the flow with a recurrence interval of 1 to 
5 years and reasonably estimated using the flow associated 
with a 1.5 years recurrence interval.
However, a 1.5 year peak flow is not a statistic that 
is readily available. Ron Russell, hydrologist for the 
Forest Service, and Chuck Parrett, hydrologist for the USGS, 
conferred on what recurrence interval reasonably estimated 
bankfull discharge in Montana. They determined that the 
two-year recurring instantaneous peak was a reasonable 
estimate.2
The two-year recurring instantaneous peak is a 
statistic that is readily available. The USGS calculates 
this value at gaged sites using the log-Pearson type III 
method. There are also equations developed by the USGS that 
predict two-year recurrence flows for ungaged streams.
So, the two-year recurring instantaneous peak 
calculated from the period-of-record for each gage, 
represents bankfull discharge (Qb) flow for that gage for 
the purpose of this study.
luSDA Forest Service. 1986. "Chapter: 30 - Procedure 
for Quantifying Channel Maintenance Flows." FSH 2509.17 
Water Information Management System Handbook.
ZRussel1, ibid.
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Major Tributaries
Qb was calculated for each ungaged major tributary 
(Table 1) using the equation for the West Region given in 
USGS Water-Resources Investigations Report 86-4027, "Methods 
for Estimating Magnitude and Frequency of Flood in Montana 
Based on Data Through 1 9 8 3 . "3
Qb = 0.037 * * pl*52 *
Qb = bankfull discharge being estimated (cfs)
A = Drainage Area (sq mi)
P = Average Annual Precipitation (inches)
Gf = Geographical Factor from Figure 6,
USGS Report 86-4027
Rock Creek Sub-basins
Qb was calculated for each Rock Creek sub-basin (Table
2) using Omang, Parrett and Hull's drainage area (A) ratio 
method.
3omang, R. J., Charles Parrett and J. A. Hull. 1986. 
Methods for Estimating Magnitude and Frequency of Floods in 
Montana Based on Data Through 1983. USGS Water Resources 
Investigations Report 86-4027. USGS, Helena, MT.
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( cf s )
Alder Creek 13.44 28.62 0.98 69.72
Antelope Creek 15.64 17.93 0.91 37.02
Brewster Creek 18.48 24.83 1.00 77.97
East Fork Rock Creek 80.02 28. 21 0.88 333.37
Gilbert Creek 23.51 24.75 1.75 170.68
Hogback Creek 16.25 29.71 0.95 86.08
Ranch Creek 42.81 27.53 0.98 197.56
Ross Fork Rock Creek 85.39 32.94 0.88 448.67
Spring Creek 11.13 23.86 1 .00 45.32
Stony Creek 29.08 33.42 0.93 174.32
Upper Willow Creek 95.99 22.11 0.95 297.08
Welcome Creek 19.46 27.44 1.00 95.33
West Fork Rock Creek 93.06 31.43 0.91 472.96
Wyman Gulch 16.51 37.43 0.95 124.16
Source; A and P were measured from 1:24,000 topographic and 
precipitation maps.
Gf is from Figure 6, USGS Report 86-4027.
Qb was calculated using equation discussed above.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
38
Table 2. Bankfull Discharge for Sub-basins
Sub-basin
Drainage Gaged A
Area (Au) Based (Ag) 







1 202.38 12332000 122.37 .95 907.00 1462.85
2 382.57 12332000 122.37 .95 907.00 2678.59
3 407.23 12332000 122.37 .95 907.00 2842.34
4 528.47 12334510 892.20 .95 3970.00 2413.93
5 574.47 12334510 892.20 .95 3970.00 2613.09
6 619.67 12334510 892.20 .95 3970.00 2808.06
7 638.21 12334510 892.20 .95 3970.00 2887.80
8 687.69 12334510 892.20 .95 3970.00 3100.11
9 755.05 12334510 892.20 .95 3970.00 3387.87
10 801.54 12334510 892.20 .95 3970.00 3585.77
11 833.01 12334510 892.20 .95 3970.00 3719.39
12 854.30 12334510 892.20 .95 3970.00 3809.63
13 880.57 12334510 892.20 .95 3970.00 3920.84
Source: Au was measured from 1:24,000 topographic maps.
Gaged A and Gaged Q (2-yr instantaneous peak) are 
from USGS Water Resources Investigation 81-82. 
Exponent a is from USGS Report 86-4027.
Sub-basin Qb was calculated using equation 
discussed below.
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This method, also from USGS Water-Resources Investiga­
tions Report 86-4027, uses the ratio of the ungaged drainage 
area to the gaged drainage area to extrapolate the Qb value 
using the following equation:
Qb = (Au/Ag)® * Qbg
Qb = bankfull discharge being estimated (cfs).
Au = drainage area at the ungaged site (sq mi),
Ag = drainage area at the gaged site, (sq mi),
a = exponent of drainage area from Table 1,
USGS Report 86-4027,
Qbg = bankfull discharge at the gaged site (cfs).
According to Omang, Parrett and Hull, if an estimate of 
a flood-frequency characteristic is required at a site a 
short distance upstream or downstream from a gaged site, the 
characteristic at the gaged site can usually be transferred 
with good reliability when the ungaged drainage area does 
not differ from the gaged drainage area by more than 50 
percent.4
The Qb value for the gage at the mouth of Rock Creek 
was extrapolated to Rock Creek sub-basins which have 
drainage areas larger than 50 percent of the Rock Creek gage 
drainage area. The Qb value for the Middle Fork Rock Creek 
gage was used to extrapolate similar values for Rock Creek 
sub-basins smaller than 50 percent of the Rock Creek 
drainage area.
^Omang, Parrett, Hull, ibid.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
40
Mean Monthly Yield
Mean monthly yield is the volume of water from which 
monthly water uses will be subtracted. It is understood 
that this is an average yield and will be exceeded same 
years and flows will be less than the mean yield other 
years.
Gages
The Middle Fork Rock Creek (Middle Fork) gage has a 42- 
year period-of-record while the Rock Creek gage only has a 
12-year period-of-record. The longest period-of-record 
available is always desirable to calculate statistics in 
order to show the long term trend.
Since the Middle Fork is a major tributary of Rock 
Creek, and it represents 14 percent of the Rock Creek basin, 
the flows during the 42-year period-of-record for Middle 
Fork are assumed to reflect the flows for the same period at 
the Rock Creek gage. Based on this assumption, a regression 
was run on the two gages to establish an equation to 
estimate the missing monthly flows for the parallel 42-year 
period at the Rock Creek gage. This would allow all the 
flows in the study to be based on a 42-year period- 
of-record .
A stepwise regression was run on the 12-year period- 
of-record when both gages were operative. The dependent 
variable of the regression was the monthly water yield in
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acre feet of Rock Creek, and the independent variable was 
the monthly acre feet of Middle Fork.5 The regression 
showed a positive linear correlation of .969 and a r 2 square 
of .93940 meaning that 94 percent of the variation in the 
dependent variable is accounted for by the model. Based on 
a calculated F of 2573.43 and a critical F of 6.63 (at the 
one percent level) the relationship between the two gages is 
shown to be useful in explaining the variability of the 
dependent variable.
Because of the high positive linear correlation, the 
regression equation was used to estimate the monthly yields 
(acre feet) at the Rock Creek gage for the 30 years that a 
record was kept on the Middle Fork, but not on Rock Creek. 
Then, for each gage, the 42 years of monthly means were 
averaged to compute a mean monthly yield (Table 3).^
^Volume (monthly water yield) is used in this thesis 
rather than flow rate, although flow rate is required for a 
decreed water right and volume is not mandatory. Volume and 
flow rate each show different aspects of water use. For the 
purpose of this paper volume was chosen because it puts a 
logical limit on how much water would be used. If flow rate 
had been used, theoretically a claimant can use the decreed 
flow rate 24 hours a day during the period of use. This, 
however, does not give a reasonable comparison to how much 
would really be used throughout the water year.
^Monthly mean is the mean of individual daily flows for 
that month during one year. Mean monthly yield is the mean 
of the monthly means for that month for the period of 
record. Both are volumes in acre feet.
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Major Tributaries and Rock Creek Sub-basins
The mean monthly yield values for the two gages were 
converted to ratios by dividing each monthly value by the Qb 
value for that gage (Table 3).
Table 3. Mean Monthly Yield and Q/Qb Ratios for Gages
Rock Creek 
12334510
Middle Fork Rock Creek 
12332000
Qb = 3970 cfs Qb = 907 cfs
>fean Mon Yield Q/Qb Mean Mon Yield Q/QbMonth (ac/ft) Ratio (ac/ft) Ratio
October 17378.00 4.3773 3167.00 3.4917
November 14812.00 3.7310 2597.00 2.8633
December 13379.00 3.3700 2228.00 2.4564
January 11989.00 3.0199 1924.00 2.1213
February 11452.00 2.8846 1807.00 1.9923
March 13726.00 3.4574 2198.00 2.4234
April 24587.00 6.1932 4375.00 4.8236
May 97326.00 24.5154 21324.00 23.5105
June 128536.00 32.3768 30336.00 33.4465
July 51196.00 12.8957 11687.00 12.8853
August 22124.00 5.5728 4443.00 4.8986
September 17241.00 4.3428 3191.00 3.5182
Source; Mean monthly yield was calculated as described above.
using data from USGS Water-Supply Papers 1316, 1736, 1933, 
and 2133.
Q/Qb ratios were calculated as described above.
The mean monthly yields of each major tributary was 
quantified by extrapolating the mean monthly acre feet from 
the Middle Fork gage using the Q/Qb ratio.
The mean monthly Q/Qb ratio for Middle Fork was 
multiplied by the Qb value previously calculated for each 
ungaged major tributary to calculate mean monthly yields for 
the tributary (Table 4). The mean monthly yields were 
extrapolated to the Rock Creek sub-basins using the same
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Table 4. Mean Monthly Yield at Major Ungaged Tributaries (ac ft/month)' 
Middle Ranch Welcome East Fork Ross Fork Antelope
43
Fork Qb = Qb= Qb= Qb= Ob*
Month Q/Qb 197.56 95.33 333.37 448.67 37.02
ratio
October 3.49 689.82 332.86 1164.03 1566.62 129.26
November 2.86 565.67 272.96 954.54 1284.68 106.00
December 2.46 485.29 234.17 818.89 1102.11 90.94
January 2.12 419.08 202.22 707.18 951.76 78.53
Febuary 1.99 393.60 189.93 664.17 893.89 73.75
March 2.42 478.77 231.02 807.89 1087.31 89.71
April 4.82 952.95 459.83 1608.04 2164.20 178.57
May 23.51 4644.73 2241.26 7837.70 10548.46 870.36
June 33.45 6607.69 3188.45 11150.06 15006.44 1238.19
July 12.89 2545.62 1228.36 4295.57 5781.25 477.01
August 4.90 967.77 466.98 1633.05 2197.85 181.35
September 3.52 695.06 335.39 1172.86 1578.51 130.24
Middle West Fork Spring GiIbert Wyman Hogback
Fork Qb = Qb= Qb= Qb= Qb=
Month Q/Qb 472.96 45.32 170.68 124.16 86.08
ratio
October 3.49 1651.43 158.24 595.96 433.53 300.57
November 2.86 1354.23 129.76 488.71 355.51 246.47
December 2.46 1161.78 111.32 419.26 304.99 211.45
January 2.12 1003.29 96.14 362.06 263.38 182.60
Febuary 1.99 942.28 90.29 340.05 247.36 171.50
March 2.42 1146.17 109.83 413.63 300.89 208.61
April 4.82 2281.37 218.61 823.29 598.90 415.22
May 23.51 11119.53 1065.50 4012.77 2919.06 2023.78
June 33.45 15818.86 1515.80 5708.65 4152.72 2879.07
July 12.89 6094.23 583.96 2199.26 1599.84 1109.17
August 4.90 2316.84 222.00 836.09 608.21 421.67
September 3.52 1663.97 159.44 600.49 436.82 302.85
Middle Stony Upp Will Alder Brewster *Qb values are
Fork Qb = Qb = Qb = Qb = instantaneous and
Month Q/Qb 174.32 297.08 69.72 77.97 are in cfs
rat io
October 3.49 608.38 1036.81 243.32 272.12 Monthly values
November 2.86 498.56 849.65 199.40 222.99 are volumes
December 2.46 428.83 730.82 171.51 191.81 and are
January 2.12 369.56 629.81 147.81 165.30 acre feet
February 1.99 346.90 591.19 138.74 155.16 per month
March 2.42 421.85 718.93 168.72 188.69
April 4.82 840.22 1431.93 336.05 375.82
May 23.51 4098.26 6984.35 1639.12 1833.07
June 33.45 5831.00 9937.33 2332.13 2608.10
July 12.89 2246.98 3829.36 898.69 1005.03
August 4.90 854.17 1455.69 341.63 382.05
September 3.52 613.61 1045.72 245.41 274.45
Source: O/Ob ratios calculated in Table 3. Tributary Qb values calculated in Table 1 
Tributary mean monthly yields calculated using method discussed above.
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method, with sub-basin 1-3 based on data from Middle Fork 
and sub-basin 4-13 based on data from Rock Creek (Table 5).
This method of extrapolating flow values is based on 
the assumption that the flow regime and its relationship to 
Qb is the same for all tributaries within the Rock Creek 
basin.
At this point in the method the mean monthly yield has 
been estimated for each major tributary, for the Rock Creek 
sub-basins and at the two gage locations.
Diverted Water
The temporary preliminary decree (TPD) for Rock Creek 
lists the location, flow rate, volume, acres affected and 
period of use for all pre-1973 water right claims. Water 
appropriation permits issued post-1973 were received from 
the Montana Department of Natural Resources and Conservation 
(DNRC) and require the same information.
The temporary preliminary decree was examined for 
supplemental claims and claims that were not awarded. These 
claims were not included in this project.7 Each claim and 
permit was located in Rock Creek in relation to the major 
tributaries and Rock Creek sub-basins.
The claims were divided into three categories: diverted 
consumptive uses, diverted non-consumptive uses, and
7For questions or background information on water 
rights adjudication see the introduction and summary pages 
to the temporary preliminary decree.
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Table 5. Mean Monthly Yield at Rock Creek Sub-basins (acre ft/month)* 45
Middle 1 2 3 •Ob values are
Fork Ob - Ob» Qb» instantaneous and
Month Q/Qb 1462.85 2678.59 2842.34 are in cfs
ratio
October 3.49 5107.83 9352.83 9924.60 Monthly values are
November 2.86 4188.58 7669.61 8138.47 volumes and are in
December 2.46 3593.34 6579.69 6981.92 acre feet per month
January 2.12 3103.14 5682.09 6029.46
Febuary 1.99 2914.44 5336.55 5662.79
March 2.42 3545.07 6491.30 6888.13
April 4.82 7056.20 12920.45 13710.31
May 23.51 34392.33 62974.99 66824.83
June 33.45 48927.21 89589.46 95066.32
July 12.89 18849.26 34514.44 36624.40
August 4.90 7165.92 13121.34 13923.49
September 3.52 5146.60 9423.82 9999.92
Rock 4 5 6 7 8 9
Creek Qb = Ob= Ob= Qb » Ob= Qb»
Month Q/Qb 2413.93 2613.09 2808.06 2887.80 3100.11 3387.87
rat io
October 4.38 10566.50 11438.28 12291.72 12640.77 13570.11 14829.72
November 3.73 9006.37 9749.44 10476.87 10774.38 11566.51 12640.14
December 3.37 8134.94 8806.11 9463.16 9731.89 10447.37 11417.12
January 3.02 7289.83 7891.27 8480.06 8720.87 9362.02 10231.03
Febuary 2.88 6963.22 7537.72 8100.13 8330.15 8942.58 9772.65
March 3.46 8345.92 9034.50 9708.59 9984.28 10718.32 11713.22
April 6.19 14949.95 16183.39 17390.88 17884.72 19199.60 20981.76
May 24.52 59178.46 64060.95 68840.71 70795.57 76000.44 83054.99
June 32.38 78155.33 84603.49 90916.00 93497.72 100371.64 109688.39
July 12.90 31129.32 33697.62 36211.90 37240.20 39978.09 43688.96
August 5.57 13452.35 14562.23 15648.76 16093.13 17276.29 18879.92
September 4.34 10483.22 11348.13 12194.84 12541.14 13463.16 14712.84
Rock 10 11 12 13 mouth
Creek Qb= Qb= Ob» Ob» Ob=
Month O/Ob 3585.77 3719.39 3809.63 3920.84 3971.91
ratio
October 4.38 15695.99 16280.89 16675.89 17162.69 17386.24
November 3.73 13378.51 13877.04 14213.73 14628.65 14819.20
December 3.37 12084.04 12534.34 12838.45 13213.23 13385.34
January 3.02 10828.67 11232.19 11504.70 11840.54 11994.77
Febuary 2.88 10343.51 10728.95 10989.26 11310.06 11457.37
March 3.46 12397.44 12859.42 13171.41 13555.91 13732.48
April 6. 19 22207.39 23034.93 23593.80 24282.55 24598.83
May 24.52 87906.59 91182.33 93394.60 96120.96 97372.96
June 32.38 116095.76 120421.95 123343.63 126944.25 128597.74
July 12.90 46241.01 47964.14 49127.85 50561.98 51220.56
August 5.57 19982.78 20727.42 21230.31 21850.06 22134.66
September 4.34 15572.28 16152.57 16544.46 17027.42 17249.21
Source: O/Ob ratios calculated in Table 3. Sub-basin ()b values calculated in Table 2, 
Sub-basin mean monthly yields calculated using method discussed above.
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instream uses. Diverted consumptive uses include domestic, 
commercial, and stock. Diverted non-consumptive uses 
include irrigation, power generation and mining. Instream 
uses include recreation, fish and wildlife. There are 
special State claims for fish in Rock Creek that are 
included in instream uses. These uses will be referred to 
as State/adjudicated instream flows to specify instream flow 
claims by State agencies or private individuals as opposed 
to Forest Service instream flows.
Diverted consumptive uses and diverted non-consumptive 
uses were totaled together per tributary and sub-basin to 
calculate diverted water. Return flow was calculated for 
the diverted non-consumptive uses. State/adjudicated 
instream flow claims were not added to diverted water or 
return flow but were totaled separately per tributary and 
sub-basin. Total mining, domestic, commercial, power 
generation, state/adjudicated instream flow, stock and 
irrigation water claims per tributary and sub-basin are 
listed in Appendices B and C. The water uses in the sub­
basins are a total of uses in the tributaries within the 
sub-basin, the sub-basin upstream and the uses in the sub­
basin not yet included in one of the previous areas. For 
example. Sub-basin 2 includes uses from Sub-basin 1, West 
Fork Rock Creek, Ross Fork Rock Creek, and Sub-basin 2 (Map 
4). Refer to the list on Page 33 and the second page of the
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tables in Appendix C for the cumulative wateruses per sub­
basin.
Minins» Domestic, Commercial, and Power Generation
For uses other than stock and irrigation, which include 
raining, power generation, domestic, and commercial, the 
volume indicated on the claim was divided by the months of 
use to get a monthly diversion volume. For example, a 
domestic claim with a period of use of 4/15 - 10/19, and a 
volume of 3.0 acre feet per year was converted to monthly 
diversions of;







Total 3.0 acre feet
Stock
For stock claims the number of animal units was 
multiplied by 30 gallons per day/animal unit (the flow 
identified in the TPD) then multiplied by 31. This is the 
monthly diversion volume for stock and was added to the 
monthly diversion volumes already summed for mining, 
commercial, and other uses.
Irrigation
The flow rate and volume values given on irrigation 
claims in the TPD were not used because of the possibility
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of inflated claims. Because of complaints that the 
adjudication process was inconsistent in the adjudication of 
water rights. Hydrometrics, a consulting firm in Helena, did 
an evaluation of the Montana adjudication process.8
A review of the adjudication process for Montana 
sub-basin 76E (the Rock Creek basin) showed that out of the 
109 irrigation claims in Rock Creek with diversions equal to 
or greater than 2.5 cfs, 26 (24 percent) were decreed flow 
rates that significantly exceed the New Water Court Volume 
Standards, The Water Court actually decreed 12 percent more 
water volume than was claimed and 181 percent more than 
calculated by DNRC in the verification process.  ̂ The study 
also found some claims to have decreed flow rates 
significantly lower than the standards.
The Hydrometrics study did not find sufficient 
documentation to substantiate the wide variations in granted 
volumes. The conclusion of their study states: "Based on a 
review of sub-basins 76E and 76K, lack of adequate 
documentation and field investigation of acreage, water flow 
and water volume claims has resulted in decrees that are not 
as factually correct as possible."10
SHydrometrics. June 10, 1987. Evaluation of the 
State of Montana Water Rights Adjudication Process for Sub- 
Basins 76K and 76E of the Clark Fork River Drainage, 
Montana. Hydrometrics, Helena, MT.
^Hydrometrics, ibid, pg. viii.
lOjbid, pp. 6-8.
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For this study, to avoid inflated and deflated claims, 
the monthly diversion for irrigation was calculated 
according to Soil Conservation Service (SCS) guidelines for 
irrigation water requirements as outlined in "Irrigation 
Guide for Montana."H
The number of acres claimed for irrigation was taken 
from the TPD. The number of acres was totaled within each 
major tributary and Rock Creek sub-basin. For the total 






according to the crop distribution for the Upper Columbia
Sub-basin in "Water Conservation and Salvage Report for
Montana" published by the SCS.^2
For those crops the period of use was assumed to be:
Pasture May 4 - October 5,
Grain May 4 - August 18,
Alfalfa May 25 - September 2,
based on the SCS irrigation guide for M o n t a n a , 13
The SCS guide gives net irrigation requirements for
each climatic area in Montana. Rock Creek is in Climatic
lluSDA Soil Conservation Service. Irrigation Guide for 
Montana.
12usdA Soil Conservation Service. Water Conservation 
and Salvage Report for Montana.
13u sDA Soil Conservation Service. Irrigation Guide for 
Montana.
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Area V and has the following net irrigation requirements 
(total consumptive use minus effective rainfall).
Net Irrigation Requirements per Acre in Inches
Month__________ Pasture________ Grain__________ Alfalfa
May .93 .28 .33
June 1.70 2.33 2.32
July 3.68 4.09 4.55
August 3.00 .34 3.00
September 1,34 - .39
October .07
TOTAL 10.72 7.04 10.59
The net irrigation requirements for each month were 
multiplied by the crop distribution to get a weighted 
monthly crop irrigation requirement for each acre. For 
example, the weighted irrigation requirement for May is:
% of acre * net. irr. req.
Pasture 0.28 * 0.93 =0.26 inches
Grain 0.15 * 0.28 = 0.04
Alfalfa 0.57 * 0.33 = 0.19
Weighted irrigation requirement 0.49 inches
0.04 feet/acre
The weighted irrigation requirement is not the volume 
necessary for diversion, however. Conveyance system 
efficiency (diversion ditch or pipe seepage loss and 
evaporation loss) and farm efficiency (headgates and 
management loss) must be taken into consideration. From 
page 32 of the Salvage report!^ the conveyance efficiency 
for Granite County is 55 percent and the on-farm efficiency
14u sDA Soil Conservation Service. Water Conservation 
and Salvage Report for Montana.
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is 43 percent. So, the total diversion requirement for May 
would be:
[wghted irr req / efficiencies = tot diversion req]
0.04 feet/(0.55 * 0.43) = 0.17 feet.
This value is multiplied by the total acres irrigated 
per tributary or Rock Creek sub-basin as identified in the 
T P D . 15 This is the monthly diversion volume for irrigation 
and was added to the monthly diversion volumes summed for 
the other water uses.
Return Flow
Irrigation return flow was also calculated for the
irrigated acres. Of the total diversion requirement only
the weighted irrigation requirement is consumptively used by
the crop. The rest is available for return flow (surface or
subsurface). But there is assumed to be an irrecoverable
loss of 15 percent due to evaporation, etc., so only 85
percent available for return flow will actually return.
This method is used by the DNRC and was confirmed in a
letter from Steve Sando, hydrologist for the DNRC Water
Management B u r e a u . 16 Total return flow would be:
diversion - crop req. * % returned = total return flow
( 0.17 ft - 0.04 ft) * 0.85 = 0.11 ft
"Of this, assuming a standard decay function return
l^Sando, Steve. March 4, 1987. Letter to author re: 
Procedure for Computing Irrigation Water.
16ibid.
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flow distribution,
50% (0.06 ft) would return in the month of irrigation,
25% (0.03 ft) would return the month following 
irrigation,
13% (0.01 ft) would return the 2nd month following 
irrigation, etc."17
These monthly return flow values are again multiplied 
by the total irrigated acres in the tributary to get the 
return flow volume. For the total monthly return flow, 
non-consumptive uses were also added to the irrigation 
return flow. Included in these non-consumptive return flows 
are mining and power generation.
The majority of the irrigation water claimed on the 
East Fork Reservoir is diverted into the Flint Creek basin. 
The water diverted to Flint Creek was not included in the 
calculations of return flow.
For each major tributary and each Rock Creek sub-basin 
the monthly diverted water use was subtracted from the mean 
monthly yield and the monthly return flow was added back in 
(Table 6) ,
17Sando, ibid.
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Table 6. Diverted Water Rights Claims and Return Flow
Tributary: Antelope Creek Qb = 37.02cfs
(1) (2) (3) (4)
lyfean Diverted Water Use Net Monthly
Monthly Yield Water Use Return Flow Yield
Pk)nth ac ft/mon ac ft/mon ac ft/mon (l)-(2)+(3)
October 129.26 5.86 3.85 127.25
November 106.00 4.87 1.94 103.07
December 90.94 4.87 0.94 87.01
January 78.53 4.87 0.41 74.07
February 73.75 4.87 0.12 69.00
March 89.71 4.87 0.02 84.86
April 178.57 4.87 0.00 173.70
May 870.36 9.13 1.20 862.43
June 1238.19 20.86 5.51 1222.84
July 477.01 35.59 12.35 453.77
August 181.35 24.06 26.26 183.55
September 130.24 9.94 7.56 127.86
Source : Mean monthly yield was calculated in Table 4.
Diverted water use was totaled as described above 
using data from the 76 G Temporary 
Preliminary Decree.
Water Use Return Flow was calculated as described 
above (Appendix B, Table 19).
State/Adjudicated Instream Flow Claims
The Montana Department of Fish, Wildlife and Parks made 
instream flow claims for fish and wildlife because of Rock 
Creek's Class I, Blue Ribbon status. These instream flow 
claims cover most of the main stem of Rock Creek. Since 
this claim requires the water to remain instream throughout 
the entire reach, and is not available for other uses, the 
flow is subtracted from the mean monthly yield just as 
diversion claims would be.
Private individuals can also claim instream flows for
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the purpose of recreation and fish and wildlife. These 
flows are included with State instream flow claims and are 
referred to as adjudicated instream flow (Table 7, Column 
4).
Diverted water and State adjudicated instream flow are 
subtracted from the mean monthly yield, and return flow is 
added back in to calculate available water (Table 7).
Forest Service Reserved Water Rights
Forest Service reserved water rights (FSRWR) were 
calculated according to Method D outlined in the Forest 
Service Water Information Management System Handbook, 
"Chapter 30 - Procedure For Quantifying Channel Maintenance 
Flows." This study does not evaluate the method chosen by 
the Forest Service, but evaluates whether this method will 
create deficit flows when added to other water right claims. 
Method D was chosen by the U.S. Forest Service to calculate 
channel maintenance flows (cmf) in Montana because of the 
limited time available to collect extensive field data 
required by methods A, B and C. Method D uses data that 
exists or can be developed from gaging station records, 
maps, photos, and similar sources. Method D does not 
require field visits although some field verification is 
desirable.18
18u sDA Forest Service, ibid.
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Table 7. Water Available After Adjudicated Water Claims
Bock Creek Sub--basin 10 Qb = 3585.77 cfs
(4) (5) (6)
(1) (2) (3) State/Adj Avallable % of Mean
Mean Monthly Diverted Water Use Instream Water Monthly
Yield Water Use ReturnFlow Flow ac ft/mon Yield
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon (1-2+3-4) (5 / 1)
October 15695.99 2598.72 4335.04 9048.74 8383.57 53.41
November 13378.51 1696.50 2564.87 9048.74 5198.14 38.85
December 12084.04 1670.98 1969.04 9048.74 3333 .36 27.58
January 10828.66 702.11 693.58 9048.74 1771 .39 16.36
February 10343.51 702.11 527.51 9048.74 1120.17 10.83
March 12397.44 1673.91 1439.97 9048.74 3114.76 25.12
April 22207.39 2345.18 2083.05 9048.74 12896.52 58.07
May 87906.57 7578.20 2790.88 44439.00 38680.25 44.00
June 116095.74 25566.71 5331.82 50329.00 45531.85 39.22
July 46241.01 48065.79 9286.12 15887.37 -8426.03 0.00
August 19982.78 30437.88 17309.82 9048.74 -2194.02 0.00
September 15572.29 8860.08 6495.12 9048.74 4158.59 26.71
Source: Mean Monthly Yield was calculated in Table 5.
Diverted Water Use. Return Flow, and State/Adjudicated Instream Flow was 
totaled using data from 76E Temporary Preliminary Decree (Appendix C). 
Available Water and Percent of Mean Monthly Yield were calculated 
as described above.
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Like mean monthly yields, FSRWR are calculated at the 
gage sites then extrapolated to the major tributaries and 
Rock Creek sub-basins.19
The Forest Service Handbook lists seventeen assumptions 
on which their cmf methods are based. Four of the 
assumptions that are vital to Method D are:
"The maintenance of existing channel capacity requires 
the 'run of the river' or all naturally occurring discharges 
of a water and sediment mixture."
"Approximate channel equilibrium can be achieved with 
less than the 'run of the river' through a range and 
duration of flows including rise, bankful1, recession, and 
baseflow components."
"Maintenance flows in ungaged watersheds can be 
determined through methods other than direct discharge 
measurement."
"Gaged station flow-duration curves can be extrapolated 
to nearby, similar, ungaged watersheds."20
l^The Forest Service reserved water rights (FSRWR) have 
a priority date equal to the date of the Lolo and Deerlodge 
National Forests' reservations, based on the Organic Act.
The Deerlodge National Forest was reserved in 1908 and the 
Lolo was reserved in 1906. This predates most water right 
claims in Rock Creek. It is assumed the Forest Service will 
agree in negotiations to change its priority date to the 
date of the Compact between the State and the Forest Service 
as long as channel maintenance would be maintained. This 
would make Forest Service reserved water rights subservient 
to all claims prior to the compact date.
2^USDA Forest Service, ibid, pp. 31.2-3.
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Based on these assumptions, the Forest Service channel 
maintenance flows consist of four flow components, a peak 
flow (bankfull discharge), snowmelt rising and recession 
discharges, baseflow and lowflow. Baseflow Is the sustained 
runoff composed of groundwater and delayed subsurface 
runoff. Lowflow is the lowest discharge on the flow- 
durat Ion curve, or the lowest discharge encountered In the 
perlod-of-record (Figure 1).
Method D claims bankfull discharge and 50% of the 
hydrograph rising discharges because of their effectiveness 
In transporting sediment. Sediment flushing Is Important to 
prevent stream aggradation and to maintain a channel capable 
of carrying "natural" flows.
Method D claims hydrograph recession discharges to 
prevent accelerated bank eroslonal processes which result 
from rapid changes In stage. The method claims baseflows 
for the majority of the year to prevent vegetation 
encroachment and maintain raised water tables. The method 
claims a low flow to create a more realistic hydrograph and 
not over-estimate the lowest flows required.
Each segment of flow claimed by Method D and Method D 
calculations are discussed below.
The data required to calculate channel maintenance 
flows using Forest Service Method D were obtained from the 
USGS for the two Rock Creek gages. These data Include the 
2-year Instantaneous peak representing bankfull discharge
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(Qb), a duration curve for the period-of-record, average 
annual d i s c h a r g e 2 1  (Qaa), and the 2-yr 7-day lowflow 
probability which represents basef low ( Q L D . 2 2
Each of these values and the duration curve discharges 
for selected probabilities were divided by Qb to obtain a 
Q/Qb ratio (Tables 8 and 9). The Q/Qb ratios and 
probabilities for the daily duration curve were plotted on 
log-probability paper resulting in a dimensionless duration 
curve. Qb, Qaa and QLl were plotted on the curve.
Probabilities were extracted from the dimensionless 
duration curve for Qb, Qaa, and QLl and at regular intervals 
of Q/Qb ratios (.2, .3, .4, .5, etc) (Figures 2 and 3, 
Tables 10 and 11, Columns 1 and 2). Each Q/Qb ratio 
interval is multiplied by Qb to compute cfs except Qaa, QLl 
and QL2 where actual cfs data are used.
The probability of each of these dimensionless ratios 
is multiplied by 365 to get the days that flow occurs or is 
exceeded (cumulative days). The cumulative days are 
subtracted from each other to compute the days for which 
each flow actually occurs (Tables 10 and 11, Column 4).
2lAverage annual discharge is the arithmetic average of 
all complete water years of record whether or not they are 
consecutive.
22waltemeyer, Scott D. and Ronald R. Shields. 1982. 
Streamflow Characteristics of the Upper Columbia River 
Basin, Montana, through 1979. USGS Water-Resources 
Investigations 81-82. USGS, Helena, Montana.
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2 yr instantaneous peak — Qb = 3970 1.0000
Daily Duration Curve 















99. 5 93 ,0234
99. 9 58 .0146
Average Annual Discharge — Qaa — 593 .1494
2-yr 7-day lowflow — QLl — 122 .0307
99.9% exceedence — QL2 — 
(from duration curve above)
58 .0146
Source: USGS Water-Resources Investigations 81-82.
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Table 9, Dimensionless Duration Curve for Middle Fork 12332000 62
Statistic
2 yr instantaneous peak — Qb
Daily Duration Curve




Average Annual Discharge — Qaa —
2-yr 7 -day lowflow — QLl =
99.9% exceedence — QL2 —










































Source: USGS Water-Resources Investigations 81-82
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Channel Maintenance Flow
(6) (7) (8) (9)
Days Days Acre-Feet Acre-Feet
Rise Recede Rise Recede
4.20* 0.00 33044.86 0.00
1.19 0.00 8404.89 0.00
0.83 1.00 5195.86 6298.01
1.01 1.00 5552.09 5510.76
1.74 1.00 8207.09 4723.51
2.47 1.00 9712.71 3936.26
3.56 1.00 11218.33 3149.00
5.75 1.00 13585.98 2361.75
9.04 1.00 14229.56 1574.50





= 52.33% of Qaa
* Bankfull discharge is claimed for the number of days it 
occurs and is not divided by two.
QLl is claimed for the number of days not claimed by other 
flows.
Source: Calculated as described in text.
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laDle il. Channel Maintenance Flows, Method D
Middle Fork Rock Creek 12332000
66
(1) (2) (3) (4) (5)
Q/Qb Exceedence Discharge Days of 50% of
Probability (cfs) Occurence Peak days
Qb 1.0000 0.80 907.00 2.92 2.92*
0.9000 1.40 816.30 2.19 1.10
0.8000 2.40 725.60 3.65 1.83
0.7000 3.50 634.90 4.02 2.01
0.6000 5.00 544.20 5.48 2.74
0.5000 7.00 453.50 7.30 3.65
0.4000 9.30 362.80 8.40 4.20
0.3000 13.00 272.10 13.50 6.75
0.2000 18.00 181.40 18.25 9.13
Qaa 0.1400 23.00 123.00 18.25 9.13
QLl 0.0210 97.80 19.00 273.02 313.54*
QL2 0.0110 99.90 9.90 7.66 7.66
Totals 364.63 364.63
Channel Maintenance Flows
(6) (7) (8) (9)
Days Days Acre-Feet Acre-Feet
Rise Recede Rise Recede
Qb 2.92* 0.00 5251.86 0.00
1.10 0.00 1772.50 0.00
0.83 1.00 1187.06 1438.86
1.01 1.00 1268.45 1259.01
1.74 1.00 1875.02 1079.15
2.65 1.00 2383.12 899.29
3.20 1.00 2300.39 719.43
5.75 1.00 3103.90 539.57
8.13 1.00 2922.69 359.72
Qaa 8.13 1.00 1981.76 243.91
QLl 313.90* 11826.81
QL2 7.66 150.48
Totals 365 42562.98 acre/ft/yr
— 58.81 cfs
— 47.81% of Qaa
* Bankfull discharge is claimed for the number of days 
it occurs and is not divided by two.
QLl is claimed for those days not claimed by other flows. 
Source: Calculated as described in text.
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Bankfull Discharge
Bankfull discharge is included in channel maintenance 
flows because of its effectiveness in transporting sediment. 
Sediment transport effectiveness is influenced by the 
magnitude and the frequency of discharge. "Although large 
discharges transport large amounts of sediment, they occur 
rarely. By contrast, the intermediate range of discharges 
transports the largest part of the sediment load over the 
long t e r m . " 2 3  This range of discharges is called the 
effective discharge. A n d r e w s 2 4  did a study on effective 
discharge and concluded that it was nearly equal to the 
discharge at bankfull stage.
For channel maintenance flows the U.S. Forest Service 
Method D claims bankfull discharge for the number of days it 
occurs according to its probability from the duration curve 
(Tables 10 and 11, Columns 4, 5 and 6).25
23Rosgen, David L., Hilton L. Silvey, and John P. 
Potyondy. March 1986. "The Use of Channel Maintenance Flow 
Concepts in the Forest Service." Hydrological Science and 
Technology; Short Papers, American Institute of Hydrology, 
v o i - :"2 .  No. 1 .  pg: 2Ï:—
24Andrews, E. D. 1980. "Effective and Bankfull 
Discharge Streams in the Yampa River Basin, Colorado and 
Wyoming." Journal of Hydrology, Vol. 46.
25gankful1 discharge is the flow that fills the channel 
to the top of the banks. This discharge occurs from 2-6 
days on streams in western Montana.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
68
Snowmelt Rising and Recession Discharges
Snowmelt rising and recession discharges are necessary 
for a :
, . gradual transition from low to high flows
to prevent accelerated bank erosional processes 
which result from rapid changes in stage. ...
[U.S. Forest Service] "channel maintenance 
flows provide for an orderly transition from low 
to high flows by structuring channel maintenance 
flow hydrographs to increase slowly in 10 percent 
increments between average annual flow and 
bankfull flow. The duration of each increment on 
the rising limb is determined from flow duration 
curves to approximate the rate of rise of the natural hydrograph.26
The days associated with the flows from average annual 
discharge to bankfull discharge are divided by two. These 
are the days claimed for each flow to reserve 50 percent of 
the peak flow for channel maintenance flows (Tables 10 and 
11, Column 5).
Due to the hysteresis effect, the rising limb is the 50 
percent of the peak required to move sediment, but to insure 
that pore pressure instability does not cause bank 
degradation by allowing flow to drop off drastically after 
the peak, one day is subtracted from each interval of flow 
for the falling limb of the peak. If an interval has less 
than 1.5 days, a day is not subtracted for the falling limb 
(Tables 10 and 11, Columns 6 and 7).
26Rosgen, Silvey and Potyondy, ibid, pg. 24
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Baseflow
After the days required for the bankfull discharge and 
rising and receding discharges are summed, the remaining 
days of the year require channel maintenance flow baseflows 
or lowflows.
Baseflow (QLl) plays a role in channel equilibrium by 
migrating the smaller sized sediment from riffles to pools. 
Baseflow also prevents vegetation encroachment by 
maintaining raised water tables that prevent seedling 
establishment.27 The days requiring baseflow is a residual 
number determined after peak days and low flow days are 
added.
Lowf1ow
The lowest flow discharge on the duration curve (QL2) 
is claimed for the total number of days it occurs. The low 
flow, which is lower than the baseflow (QLl), is required so 
that baseflows will not be unrealistic by claiming flows 
that are too high during the lowest flow period.
The days QL2 occur are added to the days required by Qb 
and the rising and receding discharges. The remaining days 
of the year require the baseflow discharge (QLl) (Tables 10 
and 11, Column 7).
27Rosgen, Silvey and Potyondy, ibid, pg, 24
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Channel Maintenance Flows
The discharge values for all the required flows are 
multiplied by Days Rise and Days Recede to get acre-feet 
Rise and acre-feet Recede (Tables 10 and 11, Columns 8 and 
9). For this study, channel maintenance flow days (Columns 
6 and 7) and discharge values (Column 3) were plotted on a 
hydrograph by assuming Qb occured in the month with the 
highest mean and that QL2 occured in the month with the 
lowest mean. The discharge values were then totaled by 
month to calculate monthly channel maintenance flow 
requirements that can be subtracted from the mean monthly 
yields (Figures 4 and 5).
The monthly channel maintenance flow requirements are 
divided by Qb to get the monthly ratio that is extrapolated 
to each major tributary and Rock Creek sub-basin (Figures 4 
and 5). Monthly channel maintenance flow Q/Qb ratios are 
multipled by each tributary or sub-basin Qb to calculate 
monthly Federal Reserved Water Rights (Tables 12 and 13).
The monthly Forest Service reserved water rights 
(channel maintenance flows) for the Middle Fork were 
extrapolated to the major tributaries and to Rock Creek sub­
basin 1-3. The monthly Forest Service reserved water rights 
for Rock Creek were extrapolated to Rock Creek sub-basin 
4-13.
The Forest Service recognizes that the Montana 
Department of Fish, Wildlife and Parks (DFWF) and some
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jf igure 4. Monthly Channel Maintenance Hydrograph
Rock Creek
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Mean Monthly hydroyraph 
Monthly Channel
Maintenance Flow
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Source: Mean Monthly Hydrograph was calculated by averaging the
monthly mean values from the period of record using data from USGS 
Water-Supply Papers 1316, 1736, 1933, 2133 and annual Water-Data 
Reports.
Monthly Channel Maintanace Hydrograph calculated as described.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Figure 5. Monthly Channel Maintenance Hydrograph
Middle Fork Rock Creek
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Mean Monthly hydrograph 
Monthly Channel
Maintenance Flow


























































Source : Mean Monthly Hydrograph was calculated by averaging the
monthly mean values from the period of record using data from USGS 
Water-Supply Papers 1316, 1736, 1933, 2133 and annual Water-Data 
Reports.
Monthly Channel Maintanace Hydrograph calculated as described.
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Table 12. Federal Reserved Water Rights for Major Tributaries (acre ft/month)' 73
Middle Ranch Welcome East Fork Ross Fork Antelope
Fork • O b  = Ob* Ob* O b * O b *
Month O / O b  
rat io
197.56 95.33 333.37 448.67 37.02
October 1.29 254.46 122.79 429.38 577.89 47.68
November 1.25 246.16 118.78 415.38 559.04 46.13
December 1.29 254.46 122.79 429.38 577.89 47.68
January 1.13 223.05 107.63 376.37 506.55 41 .80
Febuary 1.16 229.76 110.87 387.71 521.80 43.05
March 1.29 254.46 122.79 429.38 577.89 47 .68
April 1.25 246.16 118.78 415.38 559.04 46 .13
May 14.37 2839.33 1370.08 4791.19 6448.29 532.05
June 20.88 4124.86 1990.40 6960.43 9367.78 772.94
July 1.29 254.46 122.79 429.38 577.89 47.68
August 1.29 254.46 122.79 429.38 577.89 47.68
September 1.25 246.16 118.78 415.38 559.04 46.13
Middle West Fork Spring Gilbert Wyman Hogback
Fork Qb = Qb= Qb* Ob* Qb*
Month Q/Qb 
rat lo
472.96 45.32 170.68 124.16 86.08
October 1.29 609.17 58.37 219.84 159.92 110.87
November 1.25 589.31 56.47 212.67 154.70 107.26
December 1.29 609.17 58.37 219.84 159.92 110.87
January 1.13 533.97 51.17 192.70 140.18 97.18
Febuary 1.16 550.05 52.71 198.50 144.40 100.11
March 1.29 609.17 58.37 219.84 159.92 110.87
April 1.25 589.31 56.47 212.67 154.70 107.26
May 14.37 6797.38 651.34 2453.01 1784.43 1237.14
June 20.88 9874.93 946.24 3563.63 2592.34 1797.26
July 1.29 609.17 58.37 219.84 159.92 110.87
August 1.29 609.17 58 .37 219.84 159.92 110.87
September 1.25 589.31 56.47 212.67 154.70 107.26
Middle Stony Upp Will Alder Brewster *0b values are
Fork Qb = O b  = Qb = Ob  = instantaneous and
Month O / O b  
rat io
174.32 297.08 69.72 77.97 are in cfs
October 1.29 224.52 382.64 89.80 100.43 Monthly values
November 1.25 217.20 370.16 86.87 97.15 are volumes
December 1.29 224.52 382.64 89.80 100.43 and are
January 1.13 196.81 335.40 78.71 88.03 acre feet
February 1.16 202.73 345.50 81.08 90.68 per month
March 12 9 224.52 382.64 89.80 100.43
April 1.25 217.20 370.16 86.87 97.15
May 14.37 2505.33 4269.63 1002.02 1120.58
June 20.88 3639.63 6202.73 1455.68 1627.94
July 1.29 224.52 382.64 89.80 100.43
August 1.29 224.52 382.64 89.80 100.43
September 1.25 217.20 370.16 86.87 97.15
Source: 0/Ob ratios calculated in Figure 5. Tributary Ob values calculated in Table 1. 
Tributary FSRWB calculated as described In text.
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raoie lo. fenerai Keserved Water Rights for Rock Creek Sub-basins (acre ft/month)*
Middle 1 2 3 Qb values are
Fork • Qb = Qb= Qb= instantaneous and
Month Q/Qb 1462.85 2678.59 2842.34 are in cfs
ratio
October 1.29 1884.15 3450.02 3660.93 Monthly values are
November 1.25 1822.71 3337.52 3541.56 volumes and are in
December 1.29 1884.15 3450.02 3660.93 acre feet per month
January 1.13 1651.56 3024.13 3209.00
Febuary 1.16 1701.29 3115.20 3305.64
March 1.29 1884.15 3450.02 3660.93
April 1.25 1822.71 3337.52 3541.56
May 14.37 21024.08 38496.70 40850.11
June 20.88 30542.85 55926.28 59345.22
July 1.29 1884.15 3450.02 3660.93
August 1.29 1884.15 3450.02 3660.93
September 1.25 1822.71 3337.52 3541.56
Rock 4 5 6 7 8 9
Creek Qb = Qb= Qb= Qb = Qb= Qb*
Month Q/Qb 2413.93 2613.09 2808.06 2887.80 3100.11 3387.87
rat io
October 1.89 4559.91 4936.13 5304.43 5455.05 5856.11 6399.69
November 1.83 4412.66 4776.73 5133.13 5278.90 5667.00 6193.03
December 1.89 4559.91 4936.13 5304.43 5455.05 5856.11 6399.69
January 1.79 4328.18 4685.27 5034.85 5177.83 5558.50 6074.45
Febuary 1.58 3809.18 4123.46 4431.12 4556.95 4891.97 5346.06
March 1.89 4559.91 4936.13 5304.43 5455.05 5856.11 6399.69
April 1.83 4412.66 4776.73 5133.13 5278.90 5667.00 6193.03
May 15.02 36259.64 39251.22 42179.87 43377.64 46566.75 50889.20
June 23.10 55761.78 60362.38 64866.19 66708.18 71612.54 78259.80
July 1.89 4559.91 4936.13 5304.43 5455.05 5856.11 6399.69
August 1.89 4559.91 4936.13 5304.43 5455.05 5856.11 6399.69
September 1.83 4412.66 4776.73 5133.13 5278.90 5667.00 6193.03
Rock 10 11 12 13 mouth
Creek Qb= Qb= Qb= Qb= Qb*
Month Q/Qb 3585.77 3719.39 3809.63 3920.84 3971.91
ratio
October 1.89 6773.52 7025.93 7196.39 7406.47 7502.94
November 1.83 6554.79 6799.04 6964.00 7167.30 7260.65
December 1.89 6773.52 7025.93 7196.39 7406.47 7502.94
January 1.79 6429.29 6668.87 6830.67 7030.07 7121.63
Febuary 1.58 5658.35 5869.20 6011.60 6187.09 6267.67
March 1.89 6773.52 7025.93 7196.39 7406.47 7502.94
April 1.83 6554.79 6799.04 6964.00 7167.30 7260.65
May 15.02 53861.85 55868.96 57224.45 58894.94 59662.06
June 23.10 82831,29 85917.91 88002.45 90571.40 91751.12
July 1.89 6773.52 7025.93 7196.39 7406,47 7502.94
August 1.89 6773.52 7025.93 7196.39 7406.47 7502.94
September 1.83 6554.79 6799.04 6964.00 7167.30 7260.65
Source; Q/Qb ratios calculated in Figures 4 and 5. Sub-basin Qb values calculated in Table 2, 
Sub-basin FSWRW calculated as described In text.
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individuals have already claimed an instream flow. If an 
instream flow is claimed for one purpose, it will also 
fulfill any other instream flow needs, as long as the 
quantity is sufficient. So the Forest Service only requires 
adjudication of any amount required above the quantity 
claimed by State/adjudicated instream flows.
State/adjudicated instream flow claims were subtracted 
from Forest Service reserved water rights to calculate 
Federal instream flow needs (Table 14, Columns 7, 8 and 9). 
These Federal instream flow needs were then subtracted from 
the available water to determine the quantity of water 
available for future use (Table 14 and Appendices D and E, 
Columns 9, 10 and 11). It should be noted that the volume 
of water required by Federal instream flow needs would be 
available for other uses below the Forest Service boundary, 
as the FSRWR only pertain to Forest Service land.
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Table 14. Water Available for Future Use
Rock Creek Sub -basin 10 Ob = 3585.77 cfs
Water Rights Claims
(4) (5) (6)
(1) (2) (3) State/Adj Available t of Mean
Mean Monthly Diverted Water Use Instream Water Monthly
Yield Water Use ReturnFlow Flow ac ft/mon Yield
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon 1-2+3-4 (5)/(l)
October 15695.99 2598.72 4335.04 9048.74 8383.57 53.41
November 13378.51 1696.50 2564.87 9048.74 5198.14 38.85
December 12084.04 1670.98 1969.04 9048.74 3333.36 27.58
January 10828.66 702.11 693.58 9048.74 1771.39 16.36
February 10343.51 702.11 527.51 9048.74 1120.17 10.83
March 12397.44 1673.91 1439.97 9048.74 3114.76 25. 12
April 22207.39 2345.18 2083.05 9048.74 12896.52 58,07
May 87906.57 7578.20 2790.88 44439.00 38680.25 44.00
June 116095.74 25566.71 5331.82 50329.00 45531.85 39.22
July 46241.01 48065.79 9286.12 15887.37 -8426.03 0.00
August 19982.78 30437.88 17309.82 9048.74 -2194.02 0.00
September 15572.29 8860.08 6495.12 9048.74 4158.59 26.71
Instream Flow Claims
(7) (8) (9) (10) (11) (12)
Federal State/Adj Federal Available
Reserved Instream Instream Avallable for Future % of Mean
Rights Flow Flow Water Use Monthly
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon ac ft/mon Yield
(4) (7) - (8) (5) (10)-(9) (11)/(1)
October 6773.52 9048.74 0.00 8383.57 8383.57 53.41
November 6554.79 9048.74 0.00 5198.14 5198.14 38.85
December 6773.52 9048.74 0.00 3333.36 3333.36 27.58
January 6429.29 9048.74 0.00 1771.39 1771.39 16.36
Februay 5658.35 9048.74 0.00 1120.17 1120.17 10.83
March 6773.52 9048.74 0.00 3114.76 3114.76 25.12
April 6554.79 9048.74 0.00 12896.52 12896.52 58 .07
May 53861.85 44439.00 9422.85 38680.25 29257.40 33. 28
June 82831.29 50329.00 32502.29 45531.85 13029.56 11 .22
July 6773.52 15887.37 0.00 -8426.03 -8426.03 0.00
August 6773.52 9048.74 0.00 -2194.02 -2194.02 0.00
September 6554.79 9048.74 0.00 4158.59 4158.59 26.71
Source: Mean Monthly Yield was calculated In Table 5.
Diverted Water Use, Return Flow, and State/Adjudlcated Instream Flow was 
totaled using data from 76E Temporary Preliminary Decree (Appendix C). 
Federal Reserved Rights were calculated In Table 13.
All remaining columns were calculated as described.
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CHAPTER VII 
ANALYSIS 
Water Available for Future Use
Major Tributaries
Tributaries with over 50% of average annual flow 
available for future use are Alder Creek, Antelope Creek, 
Brewster Creek, Gilbert Creek, Hogback Creek, Middle Fork 
Rock Creek, Ross Fork Rock Creek, Spring Creek, Stony Creek, 
Upper Willow Creek, Welcome Creek, West Fork Rock Creek, 
Wyman Creek (Appendix D).
Of the major tributaries only two do not have over 50 
percent of the average annual flow available for future use 
after Federal reserved water rights and all other claims are 
subtracted. Those two tributaries are Ranch Creek and East 
Fork Rock Creek. Both of these tributaries had deficit 
flows after private water claims were subtracted; the 
deficit was not caused by Forest Service reserved water 
rights.
The first analysis looks at future water availability 
in Ranch Creek and East Fork Rock Creek. If deficits occur, 
the source of the deficit is investigated and the question 
is asked: are Forest Service reserved water rights the
77
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source of the deficit?
East Fork Rock Creek
Most of the irrigation claims in Rock Creek range from 
one acre to 200 acres. However, in East Fork Rock Creek, 
there are two claims that total 20,979 acres. Over half the 
water needed to irrigate those two claims is diverted out of 
the Rock Creek Basin for irrigation in the Flint Creek 
Basin, making this water unavailable for return flow.
These two irrigation claims put a severe strain on 
water availability. These two claims on the East Fork 
equal twice the total acres of all the other irrigation 
claims in Rock Creek combined. Of the total irrigation 
water claimed in Rock Creek, 37 percent is diverted to Flint 
Creek, with no return flow for Rock Creek (Table 15, Columns 
2 and 3 and Appendix B, Table 21).
Normally, 65 percent of the water diverted for 
irrigation returns, but essentially, with the East Fork 
diversions into Flint Creek, only 41 percent of the water 
diverted for irrigation in the Rock Creek basin will return 
for use by downstream appropriators.
Ranch Creek
Ranch Creek has four atypical claims and/or permits 
that claim more low flow water than exists in Ranch Creek 
for the nine months from August to April. These four
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Table 15. Water Available for Future Use
Tributary; East Fork Rock Creek Ob = 333.37 cfs
Water Rights Claims
(4) (5) (6)
(1) (2) (3) State/Adj Avallable X of Mean
Mean Monthly Diverted Water Use Instream Water Monthly
Yield Water Use ReturnFlow Flow ac ft/mon Yield
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon l-2*3-4 (5)/(l)
October 1164.03 188.51 686.33 0.00 1661.85 142.77
November 954.54 12.14 345.55 0.00 1287.95 134.93
December 818.89 10.87 167.41 0.00 975.43 119.12
January 707.18 10.87 72.88 0.00 769.19 108.77
February 664.17 10.87 21.69 0.00 674.99 101.63
March 807.89 10.87 3.25 0 .00 800.27 99 .06
April 1608.04 27.69 0.10 0.00 1580.45 98 . 28
May 7837.70 3877.05 213.72 0.00 4174.37 53.26
June 11150.06 17113.37 981 .69 0.00 -4981.62 0 .00
July 4295.57 33719.88 2198.82 0.00 -27225.49 0.00
August 1633.05 20715.24 4676.19 0.00 -14406.00 0.00
September 1172.86 4792.12 1346.08 0.00 -2273.18 0.00
Instream Flow Claims
(7) (8) (9) (10) (11) (12)
Federal State/Adj Federal Avallable
Reserved Instream Instream Available for Future % of Mean
Rights Flow Flow Water Use Monthly
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon ac ft/mon Yield
(4) (7) - (8) (5) (10)-(9) (11)/(1)
October 429.38 0.00 429.38 1661.85 1232.47 105.88
November 415.38 0.00 415.38 1287.95 872.57 91.41
December 429.38 0.00 429.38 975.43 546.05 66 .68
January 376.37 0.00 376.37 769.19 392.82 55.55
Februay 387.71 0.00 387.71 674.99 287.28 43.25
March 429.38 0.00 429.38 800.27 370.89 45.91
April 415.38 0.00 415.38 1580.45 1165.07 72.45
May 4791.19 0.00 4791.19 4174.37 -616.82 0.00
June 6960.43 0.00 6960.43 -4981.62 -11942.05 0.00
July 429,38 0.00 429.38 -27225.49 -27654.87 0.00
August 429.38 0.00 429.38 -14406.00 -14835.38 0.00
September 415.38 0.00 415.38 -2273.18 -2688.56 0.00
Source: Mean Monthly Yield was calculated in Table 4.
Diverted Water Use. Return Flow, and State/Adjudicated Instream Flow was 
totaled using data from 76E Temporary Preliminary Decree (Appendix B). 
Federal Reserved Rights were calculated in Table 12.
All remaining columns were calculated as described.
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claims/permits require 200 percent of the average monthly 
flows (Table 16, Column 5).
Two claims are for power generation which will be 
returned, but power generation normally requires a diversion 
out of the stream channel for some distance until the 
required head is met and the water goes through a generator. 
This diversion conflicts with a private claim for a fish 
raceway at the same location. The fish raceway alone claims 
96 percent of the mean monthly yields. In addition there is 
one commercial claim that requires 32 percent of the monthly 
yields (Table 17).
Forest Service reserved water rights do not add to this 
deficit during the low flow months. The Forest Service 
reserved water right needs are met by the high instream flow 
claim made by a private user for the fish raceway for every 
month except May and June. After Federal instream flow 
needs are deducted for May and June 34 percent of the mean 
monthly yields are still available for future use (Table 16, 
Column 12).
An example of a tributary with no water use claims 
except FSRWR is Hogback Creek (Appendix D, Table 52). The 
direct effect of FSRWR on mean monthly yields can be seen. 
The biggest effect is in May and June, but the highest 
percentage of mean monthly yield is still available in July, 
August, September and October which are the high irrigation
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Table 16. Water Available for Future Use 81









































































































































































































































Source: Mean Monthly Yield was calcuated in Table 4.
Diverted Water Use, Return Flow, and State/Adjudicated Instream Flow was 
totaled using data from 76E Temporary Preliminary Decree (Appendix B). 
Federal Reserved Rights were calculated in Table 12.
All remaining columns were calculated as described.
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Table 17. Total Water Uses per Tributary
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SOURCE: Calculated as described in text using data from 
76E Temporary Preliminary Decree
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months. July has 90% of the mean monthly yield available 
for future use with FSRWR remaining instream.
Deficits in two major tributaries of Rock Creek are 
from private water right claims and can not be attributed to 
Forest Service reserved water rights.
Rock Creek Sub-basins
Sub-basin 1, the beginning of Rock Creek below the 
confluence of the Middle Fork and East Fork, starts out in a 
deficit because of the East Fork diversions into Flint 
Creek. In sub-basin 2, the Ross Fork and West Fork mitigate 
that deficit, however, so that only July and August have 
flow deficits after private claims are subtracted and return 
flow is added (Appendix E, Table 63).
Federal instream flow can be met and still leave flow 
available for future use in all months except July and 
August (with July and August being in deficit before FSRWR 
are subtracted), There is flow available for future use 
during most months, but it would have to be managed if the 
future uses require water during July, August or September.
Moving downstream, as more major tributaries contribute 
to flows in Rock Creek, the deficit from the East Fork 
irrigation diversion is decreased.
But starting in Rock Creek sub-basin 3, the State 
claims instream flow for fish and wildlife. The State claim 
leaves a deficit flow in eight months. The Forest Service 
reserved water right needs are met by the State instream
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flow claims for every month but June. The Forest Service 
reserved water right required for June reduces the water 
available for future use from 28 percent to 18 percent of 
the mean monthly yield (Appendix E, Table 64).
This situation occurs all the way downstream. The 
State instream flow claims leave deficits several months out 
of the year, and at the same time fulfill the Forest Service 
reserved water right needs for all but May and/or June. For 
the one or two months when Forest Service reserved water 
rights are not met by State instream flow claims, the 
subtraction of Federal instream flow does not leave those 
months in a deficit (Appendix E, Tables 65-75). Claims made 
by the State for fish and wildlife instream flow have higher 
baseflows than FSRWR claims. The deficit flows in the Rock 
Creek sub-basins are a result of State instream flow claims. 
Analysis of the major tributaries already demonstrated that 
FSRWR do not cause deficit flows.
Irrigable Acres 
The second part of the analysis looked at the future 
demands for water.
Irrigation is the largest water use in Rock Creek, and 
it is assumed irrigation development will be the only future 
water need. Rock Creek does not have a potential for 
industry and it is assumed that any potential for 
micro-hydro has already been tapped.
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The Sunday, February 28, 1988, Missoulian reported that 
there has been a resumption of gold mining in Rock Creek 
brought on by the rise in the price of gold. Two locations 
have been identified for mining. One identified mining 
opportunity is a hard-rock operation and would not require 
water in the mining process. The second location identified 
is a placer mine. "As a placer mine, the project will 
require large amounts of water to wash gold deposits from 
loose material. The operators did find enough ground water 
in the gulch to operate the mine".1 Since ground water is 
not a part of this study, this mining potential does not 
affect the outcome. It is assumed there is no other mining 
potential in Rock Creek that has not already been tapped.
The DNRC Land Classification System was used to compute 
the number of acres that have irrigation potential, but are 
not being irrigated. The land classification system 
classifies land into irrigable, irrigated and non-irrigable 
acres by township, range and section.
Using the Granite County acreage information, each Rock 
Creek section was identified according to the major 
tributary or Rock Creek sub-basin in which it falls. The 
volume of water required per month to irrigate respectively 
the irrigable acres was then calculated. These volumes were 
compared to the water available for future use after all
1Manning, Dick. February 28, 1988. "Gold Mines 
Planned near Rock Creek." Missoulian, Missoula, MT.
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diversion, return flow. State instream flow and Forest 
Service reserved water rights were accounted for (Appendix 
F) .
There are only three major tributaries with irrigable 
acres that could be developed in the future. But they--Ross 
Fork, Upper Willow, and Middle Fork--have enough water 
available for future use to irrigate seven times, six times, 
and 20 times as many acres as there are acres to irrigate
(Appendix F, Tables 76, 77 and 78).
Most of the irrigable acres are in the Rock Creek sub­
basins. Of the Rock Creek sub-basins only in sub-basin 4
and 5 will the water available for future use not be 
sufficient to irrigate the irrigable acres. These reaches 
are upstream near the East Fork diversion into Flint Creek 
and these sub-basins have large State instream flow claims. 
As more tributaries contribute to the flow in Rock Creek 
this situation changes and there is more than enough water 
to irrigate irrigable acres.
At the mouth of Rock Creek there is water available to 
irrigate 11,288 acres. The total irrigable acres within the 
entire Rock Creek basin are 7,486 acres (Appendix F, Table 
88) .
The water is not necessarily available during the 
months required, but with water management, such as 
impoundment or water yield timing forest practices, the 
demand for future water needs can be met within the basin.
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It should be noted that FSRWR volumes are only claimed 
within the forest boundary and are available for other uses 
below the forest boundary.
Frequency Analysis
The first two evaluations were both based on average 
yields, and do not consider the fact that monthly yields 
will be lower than average in some years and higher in other 
years.
Frequency statistics were run on the monthly yields for 
the 42 year period-of-record for both gages. The total 
water needs were plotted on a frequency hydrograph for the 
two gages. The private water diversions. State instream 
flows and Forest Service reserved water rights in excess of 
state claims were all included in the water claims.
At Middle Fork Rock Creek the flow will meet the 
current needs in that basin 90 percent of the time, or nine 
years out of ten (Figure 6).
The frequency analysis for Rock Creek at the mouth 
varies widely from month to month. The low flow months of 
December to March can meet current needs only one to two 
years in ten. These low flow months have high State 
instream flow claims. The high irrigation months of July to 
September will have all the claim needs met two to five
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FIGURE 6. FREQUENCY CURVE
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years out of ten. The high flow months can meet the current 
water needs eight to nine years out of ten (Figure 7). The 
current water needs plotted against the frequency curve at 
the mouth of Rock Creek include all the water needs for the 
entire watershed including the diversion to Flint Creek.
This means the water deficits that occur some months, may 
occur at different locations within Rock Creek, according to 
where the point of use is, and may be mitigated by different 
contributing tributaries. This study did not examine 
timing.
The water needed for future irrigation of the irrigable 
acres was added to the current water claims (including 
Forest Service reserved water rights) and plotted against 
the Rock Creek frequency hydrograph (Figure 8). These 
additional water needs do not affect the water needs except 
in July, August and September, the high irrigation months. 
The future irrigation needs changed July water needs from 
being met 3 in 10 years currently to being met 2 in 10 years 
in the future, in August from 2 in 10 years to less than one 
in 10, and in September from 5 in 10 years to 4 in 10 years. 
The future needs left the peak flow months unchanged, with 
water needs being met eight years out of ten.
This analysis shows that for the irrigation months 
water needs will not be met every year, but for the peak 
flow months there is enough water to meet the need eight 
years out of ten. With water management such as
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FIGURE 8. FREQUENCY CURVE 
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impoundment, the water could be redistributed to make water 
more consistently available throughout the year.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
CHAPTER VIII 
CONCLUSION
This case study of the Rock Creek basin in Western 
Montana concludes that water is available for future use 
after current claims. State instream flow, and Forest 
Service reserved water rights are met. The only location 
where water is not available for future use is directly 
below the East Fork Rock Creek Reservoir. Thirty-seven 
percent of the total irrigation water claimed in Rock Creek 
is diverted out of the East Fork Reservoir into the Flint 
Creek basin.
At the mouth of Rock Creek, after all current claims. 
State instream flow and Forest Service reserved water rights 
have been met, there is sufficient water left to irrigate 
11,288 acres when only 7,486 acres have future irrigation 
potential.
Even though this analysis reveals a water deficit in 
the low flow months and the irrigation months, water yield 
timing practices or impoundment would allow future water 
development compatible with Forest Service reserved water 
rights.
This case study also concludes that water shortages in 
the Rock Creek basin are from individual or State water
93
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right claims and not from Forest Service Reserved Water 
Rights, and FSRWR volumes are available for other uses below 
the forest boundary.
This study evaluated whether water would be available 
for future use if the State grants FSRWR claims as 
calculated by the Forest Service. Other studies need to 
address timing and water routing through the basin, and 
methods to distribute water throughout the year.
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Table 18. Total Water Uses per Tributary
TRIBUTARY: Alder Creek ACRES IRRIGATED 1 . 24
DOMESTIC IRRIGATION IRRIGATION STOCK
DIVERSION RETURN FLOW
MONTH AC FT/MON AC FT/MON AC FT/MON AC FT/MON
JANUARY 0.0000 0.0000 0.0254 0.0000
FEBRUARY 0.0000 0.0000 0.0076 0.0000
MARCH 0.0000 0.0000 0.0011 0.0000
APRIL 0.0000 0.0000 0.0000 0.0000
MAY 0.2500 0.2108 0.0744 0.0000
JUNE 0.2500 0.9384 0.3417 0.0000
JULY 0.2500 1.8514 0.7655 0.0000
AUGUST 0.2500 1.1365 1.6279 0.0000
SEPTEMBER 0.2500 0.2610 0.4686 0.0000
OCTOBER 0.2500 0.0086 0.2389 0.0000
NOVEMBER 0.0000 0.0000 0.1203 0.0000
DECEMBER 0.0000 0.0000 0.0583 0.0000
POWER TOTAL TOTAL STATE/
GENERATION AC FT/MON AC FT/MON ADJUDICATED
NON­ DIVERTED RETURNED INSTREAM FLOW
MONTH CONSUMPTIVE
JANUARY 0.0000 0.00 0.03 0 .00
FEBRUARY 0.0000 0.00 0.01 0.00
MARCH 0.0000 0.00 0.00 0.00
APRIL 0.0000 0.00 0.00 0.00
MAY 0.0000 0.46 0.07 0.00
JUNE 0.0000 1.19 0.34 0.00
JULY 0.0000 2.10 0.77 0.00
AUGUST 0.0000 1.39 1.63 0.00
SEPTEMBER 0.0000 0.51 0.47 0.00
OCTOBER 0.0000 0.26 0.24 0.00
NOVEMBER 0.0000 0.00 0.12 0.00
DECEMBER 0.0000 0.00 0.06 0.00
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Table 19. Total Water Uses per Tributary














JANUARY 0.0000 0.0000 0.4092 4.8711
FEBRUARY 0.0000 0.0000 0.1218 4.8711
MARCH 0.0000 0,0000 0.0183 4.8711
APRIL 0.0000 0.0000 0.0006 4.8711
MAY 0.0000 3.4000 1.2000 5.7269
JUNE 0.0000 15.1360 5.5120 5.7269
JULY 0.0000 29.8620 12.3460 5.7269
AUGUST 0.0000 18.3300 26.2560 5.7269
SEPTEMBER 0.0000 4.2100 7.5580 5.7269
OCTOBER 0.0000 0.1380 3.8536 5.7269
NOVEMBER 0.0000 0.0000 1.9402 4.8711
DECEMBER 0.0000 0.0000 0.9400 4.8711
POWER TOTAL TOTAL STATE/
GENERATION AC FT/MON AC FT/MON ADJUDICATED
NON­ DIVERTED RETURNED INSTREAM FLOW
MONTH CONSUMPTIVE
JANUARY 0.0000 4.87 0.41 0.00
FEBRUARY 0.0000 4.87 0.12 0.00
MARCH 0.0000 4.87 0.02 0.00
APRIL 0.0000 4.87 0.00 0.00
MAY 0.0000 9.13 1.20 0.00
JUNE 0.0000 20.86 5.51 0.00
JULY 0.0000 35.59 12.35 0.00
AUGUST 0.0000 24.06 26.26 0.00
SEPTEMBER 0.0000 9.94 7.56 0.00
OCTOBER 0.0000 5.86 3.85 0.00
NOVEMBER 0.0000 4.87 1.94 0.00
DECEMBER 0.0000 4.87 0.94 0.00
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Table 20. Total Water Uses per Tributary
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SOURCE: Calculated as described in text using data from 
76E Temporary Preliminary Decree
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APPENDIX B
Table 21. Total Water Uses per Tributary
















































































































































































































SOURCE: Calculated as described In text using data from 
76E Temporary Preliminary Decree
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
APPENDIX B
Table 22. Total Water Usee per Tributary
















































































































































































SOURCE: Calculated as described In text using data from 
76E Temporary Preliminary Decree
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APPENDIX B
Table 23. Total Water Uses per Tributary
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SOURCE: Calculated aa described in text using data from 
76E Temporary Preliminary Decree
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APPENDIX B
Table 24. Total Water lises per Tributary
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SOURCE: Calculated as described in text using data from 
76E Temporary Preliminary Decree
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Table 25. Total Water Uses per Tributary







































































































































































































SOURCE: Calculated as described in text using data from 
76E Temporary Preliminary Decree
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Table 26. Total Water Uses per Tributary
TRIBUTARY :; ROSS FORK ROCK CREEK ACRES IRRIGATED 1385.00
DOMESTIC IRRIGATION IRRIGATION STOCK COMMERCIAL
DIVERSION RETURN FLOW
MONTH AC FT/MON AC FT/MON AC FT/MON AC FT/MON AC FT/MON
JANUARY 0.4170 0.0000 28.3371 13.0817 0.0000
FEBRUARY 0.4170 0.0000 8.4347 13.0817 0.0000
MARCH 0.4170 0.0000 1.2645 12.4812 0.0000
APRIL 0,4170 0.0000 0.0388 12.4812 0.0000
MAY 0.4170 235.4500 83.1000 12.7665 0.0000
JUNE 0.4170 1048.1680 381.7060 13.6223 0.0000
JULY 0.4170 2067.9435 854.9605 13.6223 0.0000
AUGUST 0.4170 1269.3525 1818.2280 13.6223 0.0000
SEPTEMBER 0.4170 291.5425 523.3915 13.6223 0.0000
OCTOBER 0.4170 9.5565 266.8618 13.2244 0.0000
NOVEMBER 0.4170 0.0000 134.3589 13.0817 0.0000
DECEMBER 0.4170 0.0000 65.0950 13.0817 0.0000
POWER MINING TOTAL TOTAL STATE/
GENERATION AC FT/MON AC FT/MON ADJUDICATED
NON­ NON­ DIVERTED RETURNED INSTREAM FLOW
MONTH CONSUMPTIVE CONSUMPTIVE
JANUARY 0.0000 0.00 13.50 28.34 0.00
FEBRUARY 0.0000 0.00 13.50 8.43 0.00
MARCH 0 .0000 0.00 12,90 1.26 0.00
APRIL 0.0000 0.00 12.90 0.04 0.00
MAY 0.0000 0.00 248.63 83.10 0.00
JUNE 0.0000 0.00 1062.21 381.71 0.00
JULY 0.0000 0.00 2081.98 854.96 0.00
AUGUST 0.0000 0.00 1283.39 1818.23 0.00
SEPTEMBER 0.0000 0.00 305.58 523.39 0.00
OCTOBER 0.0000 0.00 23.20 266.86 0.00
NOVEMBER 0.0000 0.00 13.50 134.36 0.00
DECEMBER 0.0000 0.00 13.50 65.10 0.00
SOURCE: Calculated as described in text using data from 
76E Temporary Preliminary Decree
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SOURCE: Calculated as described in text using data from 
76E Temporary Preliminary Decree
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Table 28. Total Water Uses per Tributary
TRIBUTARY: STONY CREEK ACRES IRRIGATED 355.00
DOMESTIC IRRIGATION IRRIGATION STOCK COMMERCIAL
DIVERSION RETURN FLOW
MONTH AC FT/MON AC FT/MON AC FT/MON AC FT/MON AC FT/MON
JANUARY 0.1250 0.0000 7.2633 0.0000 0.0000
FEBRUARY 0.1250 0.0000 2.1620 0.0000 0.0000
MARCH 0.1250 0.0000 0.3241 0.0000 0.0000
APRIL 0.1250 0.0000 0.0099 0.0000 0.0000
MAY 0.1250 60.3500 21.3000 0.0086 0.0000
JUNE 0.1250 268.6640 97.8380 0.4280 0.0000
JULY 0.1250 530.0505 219.1415 0.4280 0.0000
AUGUST 0.1250 325.3575 466.0440 0.4280 0.0000
SEPTEMBER 0.1250 74.7275 134.1545 0.4280 0.0000
OCTOBER 0.1250 2.4495 68.4014 0.4280 0.0000
NOVEMBER 0.1250 0.0000 34.4386 0.0000 0.0000
DECEMBER 0.1250 0.0000 16.6850 0.0000 0.0000
POWER MINING TOTAL TOTAL STATE/
GENERATION AC FT/MON AC FT/MON ADJUDICATED
NON­ NON- DIVERTED RETURNED INSTREAM FLOW
MONTH CONSUMPTIVE CONSUMPTIVE
JANUARY 0.0000 0.00 0.13 7.26 0.00
FEBRUARY 0.0000 0.00 0.13 2.16 0.00
MARCH 0.0000 0.00 0.13 0.32 0.00
APRIL 0.0000 0.00 0.13 0.01 0.00
MAY 0.0000 0.00 60.48 21.30 0.00
JUNE 0.0000 0.00 269.22 97.84 0.00
JULY 0.0000 0.00 530.60 219.14 0.00
AUGUST 0.0000 0.00 325.91 466.04 0.00
SEPTEMBER 0.0000 0.00 75.28 134.15 0.00
OCTOBER 0.0000 0.00 3.00 68.40 0.00
NOVEMBER 0.0000 0.00 0.13 34.44 0.00
DECEMBER 0.0000 0.00 0.13 16.68 0.00
SOURCE; Calculated as described In text using data from 
76E Temporary Preliminary Decree
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Table 29. Total Water Uses per Tributary
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SOURCE: Calculated as described in text using data from 
76E Temporary Preliminary Decree
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Table 30. Total Water Uses per Tributary
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SOURCE: Calculated as described in text using data from 
76E Temporary Preliminary Decree
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Table 31. Total Water Usee per Tributary








































































































































































































SOURCE: Calculated as described in text using data from 
76E Temporary Preliminary Decree
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Table 32 Total Water Uses per Tributary
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SOURCE: Calculated as described In text using data from 
76E Temporary Preliminary Decree
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Table 33. Total Water Uses per Sub-basin
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APPENDIX C
Table 33 Continued. Total Water Uses per Sub-basin
SUB-BASIN 1
CUMULATIVE WATER USE - SUB-BASIN PLUS CONTRIBUTING TRIBUTARIES 
WATER USE - DIVERTED
MONTH MIDDLE FORK EAST FORK SUB-BASIN 1
JANUARY 5.82 10.87 0.00 0.00
FEBRUARY 5.82 10.87 0.00 0.00
MARCH 5.94 10.87 0.00 0.00
APRIL 95.79 27.69 0.00 0.00
MAY 229.38 3877.05 0.00 0.00
JUNE 692.48 17113.37 0.00 0.00
JULY 1266.36 33719.88 0.00 0.00
AUGUST 816.95 20715.24 0.00 0.00
SEPTEMBER 266.69 4792.12 0.00 0.00
OCTOBER 102.26 188.51 0.00 0.00
NOVEMBER 6.85 12.14 0.00 0.00
DECEMBER 5.94 10.87 0.00 0.00
WATER USE - RETURN FLOW
MONTH MIDDLE FORK EAST FORK SUB-BASIN 1
JANUARY 17.29 72.88 0.00 0.00
FEBRUARY 6.09 21.69 0.00 0.00
MARCH 2.06 3.25 0.00 0.00
APRIL 91.10 0.10 0.00 0.00
MAY 137.84 213.72 0.00 0.00
JUNE 305.88 981.69 0.00 0.00
JULY 572.21 2198.82 0.00 0.00
AUGUST 1114.29 4676.19 0.00 0.00
SEPTEMBER 385.62 1346.08 0.00 0.00
OCTOBER 241.25 686.33 0.00 0.00
NOVEMBER 76.96 345.55 0.00 0.00































SOURCE: Calculated as described using data from 76E Temporary Prliminary Decree 
See Appendix B and previous table in Appendix C for Tributary 
and Sub-basin water uses added together above.
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Table 34. Total Water Usea per Sub-basin
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APPENDIX C
Table 34 Continued. Total Water Uses per Sub-basin
SUB-BASIN 2
CUMULATIVE WATER USE - SUB-BASIN PLUS CONTRIBUTING TRIBUTARIES 
WATER USE - DIVERTED TOTAL 
AC FT/MON
MONTH WEST FORK ROSS FORK SUB-BASIN 1 SUB-BASIN 2 DIVERTED
JANUARY 2.66 13.50 16.69 0.00 32.85
FEBRUARY 2.66 13.50 16.69 0.00 32.85
MARCH 971.41 12.90 16.82 0.00 1001.13
APRIL 971.84 12.90 123.48 0.00 1108.22
MAY 1135.48 248.63 4106.43 3.23 5493.77
JUNE 1691.37 1062.21 17805.85 14.38 20573.81
JULY 2362.97 2081.98 34986.24 28.37 39459.56
AUGUST 1836.83 1283,39 21532.19 17.41 24669.82
SEPTEMBER 1193.67 305.58 5058.51 4.00 6561.76
OCTOBER 1007.00 23.20 290.77 0.13 1321.10
NOVEMBER 972.25 13.50 18.99 0.00 1004.74
DECEMBER 971.41 13.50 16.82 0.00 1001.73
WATER USE - 
MONTH
RETURN FLOW




JANUARY 18.64 28.34 90.17 0.39 137.54
FEBRUARY 5.55 8.43 27.79 0.12 41.89
MARCH 969.59 1.26 5.31 0.02 976.18
APRIL 969.21 0.04 91.20 0.00 1060.45
MAY 1030.22 83.10 351.56 1.14 1466.02
JUNE 1247.10 381.71 1287.57 5.24 2921.62
JULY 1558.39 854.96 2771.03 11.73 5196.11
AUGUST 2191.13 1818.23 5790.48 24.94 9824.78
SEPTEMBER 1339.44 523.39 1731.70 7.18 3601.71
OCTOBER 1170.35 266.86 927.58 3.66 2368.45
NOVEMBER 1057.13 134.36 422.51 1.84 1615.84
DECEMBER 1011.57 65.10 205.39 0.89 1282.95
SOURCE: Calculated as described using data from 76E Temporary Prliminary Decree.
See Appendix B and previous table in Appendix C for Tributary
and Sub-basin water uses added together above.
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SUB-BASIN 3 ACRES IRRIGATED 1244.00
DOMESTIC IRRIGATION IRRIGATION STOCK COMMERCIAL
DIVERSION RETURN FLOW
MONTH AC FT/MON AC FT/MON AC FT/MON AC FT/MON AC FT/MON
JANUARY 0.0000 0.0000 25.4522 0.0000 0.0000
FEBRUARY 0.0000 0.0000 7.5760 0.0000 0.0000
MARCH 0.0000 0.0000 1.1358 0.0000 0.0000
APRIL 0.0000 0.0000 0.0348 0.0000 0.0000
MAY 0.0000 211.4800 74.6400 0.0000 0.0000
JUNE 0.0000 941.4592 342.8464 0.0000 0.0000
JULY 0.0000 1857.4164 767.9212 0.0000 0.0000
AUGUST 0.0000 1140.1260 1633.1232 0.0000 0.0000
SEPTEMBER 0.0000 261.8620 470.1076 0.0000 0.0000
OCTOBER 0.0000 8.5836 239.6939 0.0000 0.0000
NOVEMBER 0.0000 0.0000 120.6804 0.0000 0.0000
DECEMBER 0.0000 0.0000 58.4680 0.0000 0.0000
POWER mining STATE/
GENERATION AC FT/MON AC FT/MON ADJUDICATED
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APPENDIX C
Table 35 Continued. Total Water Uses per Sub-basin
SUB-BASIN 3
CUMULATIVE WATER USE - SUB-BASIN PLUS CONTRIBUTING TRIBUTARIES
WATER USE DIVERTED TOTAL 
AC FT/MON
MONTH ANTELOPE CREEK SUB-BASIN 2 SUB-BASIN 3 DIVERTED
JANUARY 4.87 32.85 0.00 37.72
FEBRUARY 4.87 32.85 0.00 37.72
MARCH 4.87 1001.13 0.00 1006.00
APRIL 4.87 1108.22 0.00 1113.09
MAY 9.13 5493.78 211.48 5714.39
JUNE 20.86 20573.80 941.46 21536.12
JULY 35.59 39459.56 1857.42 41352.57
AUGUST 24.06 24669.83 1140.13 25834.02
SEPTEMBER 9.94 6562.06 261.86 6833.86
OCTOBER 5.86 1321.10 8.58 1335.54
NOVEMBER 4.87 1004.74 0.00 1009.61
DECEMBER 4.87 1001.73 0.00 1006.60
WATER USE - RETURN FLOW TOTAL STATE/
AC FT/MON ADJUDICATED
MONTH ANTELOPE CREEK SUB-BASIN 2 SUB-BASIN 3 RETURNED INSTREAM FLOW
JANUARY 0.41 137.54 25.45 163.40 9048.74
FEBRUARY 0.12 41.89 7.58 49.59 9048.74
MARCH 0.02 976.18 1.14 977.34 9048.74
APRIL 0.00 1060.45 0.03 1060.48 9048.74
MAY 1.20 1466.02 74.64 1541.86 44439.00
JUNE 5.51 2921.61 342.85 3269.97 50329.00
JULY 12.35 5196.11 767.92 5976.38 15887.37
AUGUST 26.26 9824.78 1633.12 11484.16 9048.74
SEPTEMBER 7.56 3601.70 470.11 4079.37 9048.74
OCTOBER 3.85 2368.46 239.69 2612.00 9048.74
NOVEMBER 1.94 1615.84 120.68 1738.46 9048.74
DECEMBER 0.94 1282.95 58.47 1342.36 9048.74
SOURCE: Calculated as described using data from 76E Temporary Prliminary Decree.
See Appendix B and previous table in Appendix C for Tributary
and Sub- basin water uses added together above.
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Table 36. Total Water Uses per Sub-basin
132

























































































































































































Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
133
APPENDIX C
Table 36 Continued. Total Water Uses per Sub-basin
SUB-BASIN 4
CUMULATIVE WATER USE - SUB-BASIN PLUS CONTRIBUTING TRIBUTARIES
WATER USE - DIVERTED TOTAL 
AC FT/MON
MONTH UPPER WILLOW SUB-BASIN 3 SUB-BASIN 4 DIVERTED
JANUARY 3.74 37.72 0.00 41 . 46
FEBRUARY 3.74 37.72 0.00 41.46
MARCH 7.27 1006.00 0.00 1013.27
APRIL 570.87 1113.09 0 .00 1683.96
MAY 872.73 5714.38 152.11 6739.22
JUNE 1909.44 21536.12 639.64 24085.20
JULY 3209.75 41352.57 1245.83 45808.15
AUGUST 2191.47 25834.02 763.63 28789.12
SEPTEMBER 944.67 6833.85 178.35 7956.87
OCTOBER 584.74 1335.55 9.34 1929.63
NOVEMBER 24.13 1009.61 1.93 1035.67
DECEMBER 3.74 1006.60 0.00 1010.34
WATER USE - 
MONTH
RETURN FLOW 




JANUARY 36.13 163.40 16.96 216.49
FEBRUARY 10.75 49.58 5.05 65.38
MARCH 5.14 977.33 0.76 983.23
APRIL 566.72 1060.48 0.02 1627.22
MAY 672.63 1541.86 58.14 2272.63
JUNE 1053.38 3269.97 236.87 4560.22
JULY 1656.82 5976.37 515.94 8149.13
AUGUST 2885.08 11484.16 1088.31 15457.55
SEPTEMBER 1234.04 4079.37 313.28 5626.69
OCTOBER 906.95 2612.00 159.73 3678.68
NOVEMBER 190.21 1738.46 80.42 2009.09
















SOURCE: Calculated as described using data from 76E Temporary Prliminary Decree. 
See Appendix B and previous table In Appendix C for Tributary 
and Sub-basin water uses added together above.
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APPENDIX C
Table 37. Total Water Uses per Sub-basin
SUB-BASIN 5 ACRES IRRIGATED 140.00
DOMESTIC IRRIGATION IRRIGATION STOCK COMMERCIAL
DIVERSION RETURN FLOW
MONTH AC FT/MON AC FT/MON AC FT/MON AC FT/MON AC FT/MON
JANUARY 0.0000 0.0000 2.8644 0.0000 0.0000
FEBRUARY 0.0000 0.0000 0.8526 0.0000 0.0000
MARCH 0.0000 0.0000 0.1278 0.0000 0.0000
APRIL 0.0000 0.0000 0.0039 0.0000 0.0000
MAY 0.0000 23.8000 8.4000 0.0000 0.0000
JUNE 0.0000 105.9520 38.5840 0.0000 0.0000
JULY 0.0000 209.0340 86.4220 0.0000 0.0000
AUGUST 0.0000 128.3100 183.7920 0.0000 0.0000
SEPTEMBER 0.0000 29.4700 52.9060 0.0000 0.0000
OCTOBER 0.0000 0.9660 26.9752 0.0000 0.0000
NOVEMBER 0.0000 0.0000 13.5814 0.0000 0.0000
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APPENDIX C
Table 37 Continued. Total Water Uses per Sub-basin
SUB-BASIN 5
CUMULATIVE WATER USE - SUB-BASIN PLUS CONTRIBUTING TRIBUTARIES
WATER USE - DIVERTED TOTAL 
AC FT/MON
MONTH STONY CREEK SUB-BASIN 4 SUB-BASIN 5 DIVERTED
JANUARY 0.13 41.46 0.00 41.59
FEBRUARY 0.13 41.46 0.00 41.59
MARCH 0.13 1013.27 0 .00 1013.40
APRIL 0.13 1683.96 0.00 1684.09
MAY 60.48 6739.23 23 .80 6823.51
JUNE 269.22 24085.20 134.89 24489.31
JULY 530.60 45808.14 247.66 46586.40
AUGUST 325.91 28789.11 158.26 29273.28
SEPTEMBER 75.28 7956.88 48.74 8080.90
OCTOBER 3.00 1929.63 0.97 1933.60
NOVEMBER 0.13 1035.67 0.00 1035.80
DECEMBER 0.13 1010.34 0.00 1010.47
WATER USE - 
MONTH
RETURN FLOW 




JANUARY 7.26 216.49 2.86 226.61
FEBRUARY 2.16 65.39 0.85 68.40
MARCH 0.32 983.23 0.13 983.68
APRIL 0.01 1627.23 0.00 1627.24
MAY 21.30 2272.63 8.40 2302.33
JUNE 97.84 4560.22 67.52 4725.58
JULY 219.14 8149.14 125.05 8493.33
AUGUST 466.04 15457.55 213.74 16137.33
SEPTEMBER 134.15 5626.69 72.18 5833.02
OCTOBER 68.40 3678.68 26.98 3774.06
NOVEMBER 34.44 2009.10 13.58 2057.12
















SOURCE: Calculated as described using data from 76E Temporary Prliminary Decree. 
See Appendix B and previous table in Appendix C for Tributary 
and Sub-basin water uses added together above.
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Table 38. Total Water Uses per Sub-basin
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APPENDIX C
Table 38 Continued. Total Water Uses per Sub-basin
SUB-BASIN 6
CUMULATIVE WATER USE - SUB-BASIN PLUS CONTRIBUTING TRIBUTARIES
137
WATER USE - DIVERTED TOTAL 
AC FT/MON
MONTH WYMAN CREEK SUB-BASIN 5 SUB-BASIN 6 DIVERTED
JANUARY 0.00 41.59 0.24 41.83
FEBRUARY 0.00 41.59 0.24 41.83
MARCH 0.00 1013.39 0.24 1013.63
APRIL 0.00 1684.09 0.24 1684.33
MAY 0.00 6823.51 46.48 6869.99
JUNE 0 .00 24489.30 206.59 24695.89
JULY 0.00 46586.41 406.86 46993.27
AUGUST 0.00 29273.29 250.03 29523.32
SEPTEMBER 0.00 8080.91 58.00 8138.91
OCTOBER 0.00 1933.60 2.12 1935.72
NOVEMBER 0.00 1035.79 0.24 1036.03
DECEMBER 0.00 1010.47 0.24 1010.71
WATER USE - RETURN FLOW TOTAL
AC FT/MON
MONTH WYMAN CREEK SUB-BASIN 5 SUB-BASIN 6 RETURNED
JANUARY 0.00 226.62 5.57 232.19
FEBRUARY 0.00 68.40 1.66 70.06
MARCH 0.00 983.68 0.25 983.93
APRIL 0.00 1627.24 0.01 1627.25
MAY 0.00 2302.33 16.32 2318.65
JUNE 0.00 4725.58 74.96 4800.54
JULY 0.00 8493.33 167.91 8661.24
AUGUST 0.00 16137.34 357.08 16494.42
SEPTEMBER 0.00 5833.03 102.79 5935.82
OCTOBER 0.00 3774.06 52.41 3826.47
NOVEMBER 0.00 2057.12 26.39 2083.51
















SOURCE: Calculated as described using data from 76E Temporary Prliminary Decree. 
See Appendix B and previous table In Appendix C for Tributary 
and Sub-basin water uses added together above.
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APPENDIX C
Table 39. Total Water Uses per Sub-basin
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APPENDIX C
Table 39 Continued. Total Water Uses per Sub-basin
SUB-BASIN 7
CUMULATIVE WATER USE - SUB-BASIN PLUS CONTRIBUTING TRIBUTARIES
139
WATER USE - DIVERTED TOTAL 
AC FT/MON
MONTH HOGBACK SUB-BASIN 6 SUB-BASIN 7 DIVERTED
JANUARY 0.00 41.83 0.00 41.83
FEBRUARY 0.00 41.83 0.00 41.83
MARCH 0.00 1013.63 0.00 1013.63
APRIL 0.00 1684.33 0,00 1684.33
MAY 0.00 6869.99 0.00 6869.99
JUNE 0.00 24695.89 0.00 24695.89
JULY 0.00 46993.27 0.00 46993.27
AUGUST 0.00 29523.31 0.00 29523.31
SEPTEMBER 0.00 8138.90 0.00 8138.90
OCTOBER 0.00 1935.72 0.00 1935.72
NOVEMBER 0.00 1036.03 0.00 1036.03
DECEMBER 0.00 1010.70 0.00 1010.70
WATER USE - RETURN FLOW TOTAL STATE/
AC FT/MON ADJUDICATED
MONTH HOGBACK SUB-BASIN 6 SUB-BASIN 7 RETURNED INSTREAM FLOW
JANUARY 0.00 232.19 0.00 232.19 9048.74
FEBRUARY 0.00 70.06 0.00 70.06 9048.74
MARCH 0.00 983.93 0.00 983.93 9048.74
APRIL 0.00 1627.25 0.00 1627.25 9048.74
MAY 0.00 2318.65 0.00 2318.65 44439.00
JUNE 0.00 4800.54 0.00 4800.54 50329.00
JULY 0.00 8661.24 0.00 8661.24 15887.37
AUGUST 0.00 16494.42 0.00 16494.42 9048.74
SEPTEMBER 0.00 5935.82 0.00 5935.82 9048.74
OCTOBER 0.00 3826.47 0.00 3826.47 9048.74
NOVEMBER 0.00 2083.50 0.00 2083.50 9048.74
DECEMBER 0.00 1500.38 0.00 1500.38 9048.74
SOURCE: Calculated as described using data from 76E Temporary Prliminary Decree.
See Appendix 8 and previous table In Appendix C for Tributary
and Sub-basin water uses added together above.
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APPENDIX C
Table 40. Total Water Uses per Sub-basin
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Table 40 Continued. Total Water Uses per Sub-basin
SUB-BASIN 8
CUMULATIVE WATER USE - SUB-BASIN PLUS CONTRIBUTING TRIBUTARIES
WATER USE - DIVERTED TOTAL
AC FT/MON
MONTH ALDER CREEK SUB-BASIN 7 SUB-BASIN 8 DIVERTED
JANUARY 0.00 41.83 0.37 42.20
FEBRUARY 0.00 41.83 0.37 42.20
MARCH 0.00 1013.63 0.37 1014.00
APRIL 0.00 1684.33 0.37 1684.70
MAY 0.46 6869.99 1.44 6871.89
JUNE 1 . 19 24695.89 5.06 24702.14
JULY 2.10 46993.27 8.51 47003.88
AUGUST 1.39 29523.31 5.81 29530.51
SEPTEMBER 0.51 8138.90 2.51 8141.92
OCTOBER 0.26 1935.72 0.40 1936.38
NOVEMBER 0.00 1036.03 0.37 1036.40
DECEMBER 0.00 1010.70 0.37 1011.07
WATER USE - RETURN FLOW TOTAL STATE/
AC FT/MON ADJUDICATED
MONTH ALDER CREEK SUB-BASIN 7 SUB-BASIN 8 RETURNED INSTREAM FLOW
JANUARY 0.03 232.19 0. 10 232.32 9048.74
FEBRUARY 0.01 70.06 0.03 70.10 9048.74
MARCH 0.00 983.93 0.00 983.93 9048.74
APRIL 0.00 1627.25 0.00 1627.25 9048.74
MAY 0.07 2318.65 0.28 2319.00 44439.00
JUNE 0.34 4800.54 1.29 4802.17 50329.00
JULY 0.77 8661.24 2.89 8664.90 15887.37
AUGUST 1.63 16494.42 6.14 16502.19 9048.74
SEPTEMBER 0.47 5935.82 1.77 5938.06 9048.74
OCTOBER 0.24 3826.47 0.90 3827.61 9048.74
NOVEMBER 0.12 2083.50 0.45 2084,07 9048.74
DECEMBER 0.06 1500.38 0.22 1500.66 9048.74
SOURCE; Calculated as described using data from 76E Temporary Prliminary Decree. 
See Appendix B and previous table in Appendix C for Tributary 
and Sub-basin water uses added together above.
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Table 41. Total Water Uses per Sub-basia
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APPENDIX C
Table 41 Continued. Total Water Uses per Sub-basin
SUB-BASIN 9
CUMULATIVE WATER USE - SUB-BASIN PLUS CONTRIBUTING TRIBUTARIES
143
WATER USE - DIVERTED TOTAL 
AC FT/MON
MONTH WELCOME CREEK SUB-BASIN 8 SUB-BASIN 9 DIVERTED
JANUARY 0.00 42.20 1.29 43.49
FEBRUARY 0.00 42.20 1.29 43.49
MARCH 0.00 1014.00 1.29 1015.29
APRIL 0.00 1684.69 1.62 1686.31
MAY 0.00 6871.89 4.51 6876.40
JUNE 0.00 24702.14 15.50 24717.64
JULY 0.00 47003.88 28.02 47031.90
AUGUST 0.00 29530.51 18.21 29548.72
SEPTEMBER 0.00 8141.92 6.20 8148.12
OCTOBER 0.00 1936.38 1.74 1938.12
NOVEMBER 0.00 1036.40 1.48 1037.88
DECEMBER 0.00 1011.07 1.29 1012.36
WATER USE - RETURN FLOW TOTAL STATE/
AC FT/MON ADJUDICATED
MONTH WELCOME: CREEK SUB-BASIN 8 SUB-BASIN 9 RETURNED INSTREAM FLOW
JANUARY 0.00 232.31 0.35 232.66 9048.74
FEBRUARY 0.00 70.09 0.10 70.19 9048.74
MARCH 0.00 983.93 0.02 983.95 9048.74
APRIL 0.00 1627.25 0.00 1627.25 9048.74
MAY 0.00 2319.01 1.02 2320.03 44439.00
JUNE 0.00 4802.17 4.69 4806.86 50329.00
JULY 0.00 8664.89 10.50 8675.39 15887.37
AUGUST 0.00 16502.19 22.33 16524.52 9048.74
SEPTEMBER 0.00 5938.05 6.43 5944.48 9048.74
OCTOBER 0.00 3827.61 3.28 3830.89 9048.74
NOVEMBER 0.00 2084.08 1.65 2085.73 9048.74
DECEMBER 0.00 1500.65 0.80 1501.45 9048.74
SOURCE: Calculated as described using data from 76E Temporary Prliminary Decree.
See Appendix B and previous table In Appendix C for Tributary
and Sub-basin water uses added together above.
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Table 42. Total Water Uses per Sub-basin
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APPENDIX C
Table 42 Continued. Total Water Uses per Sub-basin
SUB-BASIN 10
145
CUMULATIVE WATER USE - SUB-BASIN PLUS CONTRIBUTING TRIBUTARIES




























SOURCE: Calculated as des
See Appendix B am 
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232.66 2.48 693.59 9048.74
70.20 0.74 527.52 9048.74
983.95 0. 11 1439.97 9048.74
1627.25 0,00 2083.04 9048.74
2320.03 7.26 2790.88 44439.00
4806.86 33.35 5331.83 50329.00
8675.39 74.69 9286.12 15887.37
16524.52 158.85 17309.82 9048.74
5944.48 45.73 6495.13 9048.74
3830.88 23.31 4335.03 9048.74
2085.73 11.74 2564.87 9048.74
1501.45 5.69 1969.04 9048.74
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Table 43. Total Water Uses per Sub-basin
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Table 43 Continued. Total Water Uses per Sub-basin
SUB-BASIN 11
CUMULATIVE WATER USE - SUB-BASIN PLUS CONTRIBUTING TRIBUTARIES











































































693.58 1.63 697.84 15141.51
527.51 0.49 528.78 15141.51
1439.97 0.07 1440.16 15141.51
2083.05 0.00 2088.05 15141.51
2790.88 4.79 2808.39 44499.25
5331.82 21.99 5394.26 50389.25
9286.12 49.25 9419.78 18963.88
17309.82 104.74 17588.44 15141.51
6495.12 30.15 6578.88 15141.51
4335.04 15.37 4380.20 15141.51
2564.87 7.74 2590.09 15141.51
1969.04 3.75 1978.84 15141.51
SOURCE: Calculated as described using data from 76E Temporary Prliminary Decree. 
See Appendix B and previous table in Appendix C for Tributary 
and Sub-basin water uses added together above.
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APPENDIX C
Table 44. Total Water Uses per Sub-basin
SUB-BASIN 12 ACRES IRRIGATED 90.00
DOMESTIC IRRIGATION IRRIGATION STOCK COMMERCIAL
DIVERSION RETURN FLOW
MONTH AC FT/MON AC FT/MON AC FT/MON AC FT/MON AC FT/MON
JANUARY 0.0000 0.0000 1.8414 0.0000 0.0000
FEBRUARY 0.0000 0.0000 0.5481 0.0000 0.0000
MARCH 0.0000 0.0000 0.0822 0.0000 0.0000
APRIL 0.0000 0.0000 0.0025 0.0000 0,0000
MAY 0.0000 15.3000 5.4000 0.0000 0.0000
JUNE 0.0000 68.1120 24.8040 0.0000 0.0000
JULY 0.0000 134.3790 55.5570 0.0000 0.0000
AUGUST 0.0000 82.4850 118.1520 0.0000 0.0000
SEPTEMBER 0.0000 18.9450 34.0110 0.0000 0.0000
OCTOBER 0.0000 0.6210 17.3412 0.0000 0.0000
NOVEMBER 0.0000 0.0000 8.7309 0.0000 0.0000
DECEMBER 1.5000 0.0000 4.2300 0.0000 0.0000
POWER MINING STATE/
GENERATION AC FT/MON AC FT/MON ADJUDICATED
NON­ NON­ DIVERTED RETURNED INSTREAM FLOW
MONTH CONSUMPTIVE CONSUMPTIVE
JANUARY 0.0000 0.0000 0.00 1.84 15081.26
FEBRUARY 0.0000 0.0000 0.00 0.55 15081.26
MARCH 0.0000 0.0000 0.00 0.08 15081.26
APRIL 0.0000 0.0000 0.00 0.00 15081.26
MAY 0.0000 0.0000 15.30 5.40 44439.00
JUNE 0.0000 0.0000 68.11 24.80 50329.00
JULY 0.0000 0.0000 134.38 55.56 18903.63
AUGUST 0.0000 0.0000 82.49 118.15 15081.26
SEPTEMBER 0.0000 0.0000 18.95 34.01 15081.26
OCTOBER 0.0000 0.0000 0.62 17.34 15081.26
NOVEMBER 0.0000 0.0000 0.00 8.73 15081.26
DECEMBER 0.0000 0.0000 1.50 4.23 15081.26
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APPENDIX C
Table 44 Continued. Total Water Usee per Sub-basin
SUB-BASIN 12
CUMULATIVE WATER USE - SUB-BASIN PLUS CONTRIBUTING TRIBUTARIES
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697.84 1.84 702.44 15081.26
528.78 0.55 530.15 15081.26
1440.16 0.08 1440.36 15081.26
2088.05 0.00 2088.05 15081.26
2808.38 5.40 2821.88 44439.00
5394.27 24.80 5456.28 50329.00
9419.78 55.56 9558.68 18903.63
17588.44 118.15 17883.82 15081.26
6578.88 34.01 6663.91 15081.26
4380.19 17.34 4423.54 15081.26
2590.08 8.73 2611.91 15081.26
1978.83 4.23 1989.41 15081.26
SOURCE: Calculated as described using data from 76E Temporary Prliminary Decree. 
See Appendix B and previous table in Appendix C for Tributary 
and Sub-basin water uses added together above.
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APPENDIX C
Table 45. Total Water Uses per Sub-basin
SUB-BASIN 13 ACRES IRRIGATED 81.00
DOMESTIC IRRIGATION IRRIGATION STOCK COMMERCIAL
DIVERSION RETURN FLOW
MONTH AC FT/MON AC FT/MON AC FT/MON AC FT/MON AC FT/MON
JANUARY 0.0000 0.0000 1.6573 0.0000 0.0000
FEBRUARY 0.0000 0.0000 0.4933 0.0000 0.0000
MARCH 0.0000 0.0000 0.0740 0.0000 0.0000
APRIL 0.0000 0.0000 0.0023 0.0000 0.0000
MAY 0.0000 13.7700 4.8600 0.0000 0.0000
JUNE 0.0000 61.3008 22.3236 0.0000 0.0000
JULY 0.0000 120.9411 50.0013 0.0000 0.0000
AUGUST 0.0000 74.2365 106.3368 0.0000 0.0000
SEPTEMBER 0.0000 17.0505 30.6099 0.0000 0.0000
OCTOBER 0.0000 0.5589 15.6071 0.0000 0.0000
NOVEMBER 0.0000 0.0000 7.8578 0.0000 0.0000
DECEMBER 0.0000 0.0000 3.8070 0.0000 0.0000
POWER MINING STATE/
GENERATION AC FT/MON AC FT/MON ADJUDICATED
NON­ NON­ DIVERTED RETURNED INSTREAM FLOW
MONTH CONSUMPTIVE CONSUMPTIVE
JANUARY 0.0000 0.0000 0.00 1.66 15081.26
FEBRUARY 0.0000 0.0000 0.00 0.49 15081.26
MARCH 0.0000 0.0000 0.00 0.07 15081.26
APRIL 0.0000 0.0000 0.00 0.00 15081.26
MAY 0.0000 0.0000 13.77 4.86 44439.00
JUNE 0.0000 0.0000 61.30 22.32 50329.00
JULY 0.0000 0.0000 120.94 50.00 18903.63
AUGUST 0.0000 0.0000 74.24 106.34 15081.26
SEPTEMBER 0,0000 0.0000 17.05 30.61 15071.26
OCTOBER 0.0000 0.0000 0.56 15.61 15081.26
NOVEMBER 0.0000 0.0000 0.00 7.86 15081.26
DECEMBER 0.0000 0.0000 0.00 3.81 15081.26
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Table 45 Continued. Total Water Uses per Sub-basin
SUB-BASIN 13
CUMULATIVE WATER USE - SUB-BASIN PLUS CONTRIBUTING TRIBUTARIES



















































702.45 1.66 707.08 15081.26
530.15 0.49 531.52 15081.26
1440.36 0.07 1440.56 15081.26
2088.06 0.00 2088.06 15081.26
2821.88 4.86 2835.44 44439.00
5456.28 22.32 5518.56 50329.00
9558.67 50.00 9698.18 18903.63
17883.82 106.34 18180.52 15081.26
6663.91 30.61 6749.32 15071.26
4423.55 15.61 4467.10 15081.26
2611.91 7.86 2633.84 15081.26
1989.41 3.81 2000.04 15081.26
SOURCE: Calculated as described using data from 76E Temporary Prliminary Decree. 
See Appendix B and previous table in Appendix C for Tributary 
and Sub-basin water uses added together above.
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APPENDIX C
Table 46. Total Water Uses per Sub-basin
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Table 46 Continued. Total Water Uses per Sub-basin 
ROCK CREEK AT MOUTH 
















































BASIN 13 ROCK CK MOUTH RETURNED INSTREAM FLOW
707.07 6.36 713.43 15081.26
531.53 1.89 533.42 15081.26
1440.57 0.28 1440.85 15081.26
2088.06 0.01 2088.07 15081.26
2835.44 18.66 2854.10 44439.00
5518.56 85.71 5604.27 50329.00
9698.18 191.98 9890.16 18903.63
18180.51 408.28 18588.79 15081.26
6749.32 117.53 6866.85 15071,26
4467.09 59.92 4527.01 15081.26
2633.84 30.17 2664.01 15081.26
2000.03 14.62 2014.65 15081.26
SOURCE; Calculated as described using data from 76E Temporary Prliminary Decree. 
See Appendix B and previous table in Appendix C for Tributary 
and Sub-basin water uses added together above.
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APPENDIX D 
Water Available for Future Use 
Major Tributaries
1 5 4
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APPENDIX D




Ob = 69.72 cfs
(4) (5) (6)
(1) (2) (3) State/AdJ Available X of Mean
Mean Monthly Diverted Water Use Instream Water Monthly
Yield Water Use ReturnFlow Flow ac ft/mon Yield
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon 1-2+3-4 (5)/(l)
October 243.44 0.26 0.24 0.00 243.42 99.99
November 199.63 0.00 0.12 0.00 199.75 100.06
December 171.26 0.00 0.06 0 .00 171.32 100.04
January 147.90 0.00 0.03 0 .00 147.93 100.02
February 138.90 0.00 0.01 0.00 138.91 100.01
March 168.96 0.00 0.00 0 .00 168.96 100.00
April 336.30 0.00 0.00 0 .00 336.30 100.00
May 1639.15 0.46 0.07 0 .00 1638.76 99.98
June 2331.89 1.19 0.34 0.00 2331.04 99.96
July 898.36 2.10 0.77 0.00 897.03 99.85
August 341.53 1.39 1.63 0.00 341.77 100.07
September 245.29 0.51 0.47 0.00 245.25 99.98
Instream Flow Claims
(7) (8) (9) (10) (11) (12)
Federal State/Adj Federal Available
Reserved Instream Instream Avallable for Future X of Mean
Rights Flow Flow Water Use Monthly
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon ac ft/mon Yield
(4) (7) - (8) (5) (10)-(9) (ll)/(l)
October 89.80 0.00 89.80 243.42 153.62 63.10
November 86.87 0.00 86.87 199.75 112.88 56.54
December 89.80 0.00 89.80 171.32 81.52 47.60
January 78.71 0.00 78.71 147.93 69.22 46.80
Februay 81.08 0.00 81 .08 138.91 57.83 41.63
March 89.80 0.00 89.80 168.96 79.16 46.85
April 86.87 0.00 86.87 336.30 249.43 74.17
May 1002.02 0.00 1002.02 1638.76 636.74 38.85
June 1455.68 0.00 1455.68 2331.04 875.36 37.54
July 89.80 0.00 89.80 897.03 807.23 89.86
August 89.80 0.00 89.80 341.77 251.97 73.78
September 86.87 0.00 86.87 245.25 158.38 64.57
Source: Mean Monthly Yield was calculated in Table 4.
Diverted Water Use, Return Flow, and State/Adjudicated Instream Flow was 
totaled using data from 76E Temporary Preliminary Decree (Appendix B>. 
Federal Reserved Rights were calculated in Table 12.
All remaining columns were calculated as described.
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Ob = 37.02 cfs
(4) (5) (6)
(1) (2) (3) State/AdJ Available Z  of Mean
Mean Monthly Diverted Water Use Instream Water Monthly
Yield Water Use ReturnFlow Flow ac ft/mon Yield
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon 1-2+3-4 (5)/(l)
October 129.26 5.86 3.85 0.00 127.25 98.44
November 106.00 4.87 1.94 0.00 103.07 97.24
December 90.94 4.87 0.94 0.00 87.01 95.68
January 78.53 4.87 0.41 0.00 74.07 94.32
February 73.75 4.87 0.12 0.00 69.00 93.56
March 89.71 4.87 0.02 0.00 84.86 94.59
April 178.57 4.87 0.00 0.00 173.70 97.27
May 870.36 9.13 1.20 0.00 862.43 99.09
June 1238.19 20.86 5.51 0.00 1222.84 98.76
July 477.01 35.59 12.35 0.00 453.77 95.13
August 181.35 24.06 26.26 0.00 183.55 101.21
September 130.24 9.94 7.56 0.00 127.86 98.17
Instream Flow Claims
(7) (8) (9) (10) (11) (12)
Federal State/Adj Federal Available
Reserved Instream Instream Available for Future X of Mean
Rights Flow Flow Water Use Monthly
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon ac ft/mon Yield
(4) (7) - (8) (5) (10)-(9) (11)/(I)
October 47.68 0.00 47.68 127.25 79.57 61.56
November 46.13 0.00 46.13 103.07 56.94 53.72
December 47.68 0.00 47.68 87.01 39.33 43.25
January 41.80 0.00 41.80 74.07 32.27 41.09
Februay 43.05 0.00 43.05 69.00 25.95 35.19
March 47.68 0.00 47.68 84.86 37.18 41.44
April 46.13 0.00 46.13 173.70 127.57 71.44
May 532.05 0.00 532.05 862.43 330.38 37.96
June 772.94 0.00 772.94 1222.84 449.90 36.34
July 47.68 0.00 47.68 453.77 406.09 85.13
August 47.68 0.00 47.68 183.55 135.87 74.92
September 46.13 0.00 46.13 127.86 81.73 62.75
Source: Mean Monthly Yield was calculated in Table 4.
Diverted Water Use, Return Flow, and State/Adjudicated Instream Flow was 
totaled using data from 76E Temporary Preliminary Decree (Appendix B). 
Federal Reserved Rights were calculated in Table 12.
All remaining columns were calculated as described.
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Table 49. Water Available for Future Use
Tributary: 1Brewster Creek Qb1 ■ 77.97 cfs
Water Rights Claims
(4) (^) (6)
(1) (2) (3) State/AdJ Available % of Mean
Mean Monthly Diverted Water Use Instream Water Monthly
Yield Water Use ReturnFlow Flow ac ft/mon Yield
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon 1-2+3-4 (5)/(l)
October 272.25 7.64 29.79 13.50 280.90 103.18
November 223.25 6.75 17.48 13.50 220.48 98.76
December 191.53 1.36 6.05 13.50 182.72 95.40
January 165.40 1.36 2.63 13.50 153.17 92.61
February 155.34 1.36 0.78 13.50 141.26 90.94
March 188.95 1.75 0.12 13.50 173.82 91.99
April 376.10 6.75 5.00 13.50 360.85 95.95
May 1833.11 28.62 12.72 13.50 1803.71 98.40
June 2607.82 104.11 40.45 13.50 2530.66 97.04
July 1004.67 198.82 84.41 13.50 876.76 87.27
August 381.94 124.65 173.88 13.50 417.67 109.35
September 274.31 33.83 53.61 13.50 280.59 102.29
Instream Flow Claims
(7) (8) (9) (10) (11) (12)
Federal State/AdJ Federal Available
Reserved Instream Instream Available for Future X of Mean
Rights Flow Flow Water Use Monthly
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon ac ft/mon Yield
<4) (7) - (8) (5) (10)-(9) (11)/(1)
October 100.43 13.50 86.93 280.90 193.97 71.25
November 97.15 13.50 83.65 220.48 136.83 61.29
December 100.43 13.50 86.93 182.72 95.79 50.01
January 88.03 13.50 74.53 153.17 78.64 47.55
Februay 90.68 13.50 77.18 141.26 64.08 41.25
March 100.43 13.50 86.93 173.82 86.89 45.99
April 97.15 13.50 83.65 360.85 277.20 73.70
May 1120.58 13.50 1107.08 1803.71 696.63 38.00
June 1627.94 13.50 1614.44 2530.66 916.22 35.13
July 100.43 13.50 86.93 876.76 789.83 78.62
August 100.43 13.50 86.93 417.67 330.74 86.59
September 97.15 13.50 83.65 280.59 196.94 71.79
Source: Mean Monthly Yield was calculated In Table 4.
Diverted Water Use, Return Flow, and State/Adjudicated Instream Flow was 
totaled using data from 76E Temporary Preliminary Decree (Appendix B). 
Federal Reserved Rights were calculated in Table 12.
All remaining columns were calculated as described.
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Table 50. Water Available for Future Use
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Tributary: East Fork Rock Creek
Water Rights Claims
Ob = 333.37 cfs
(4) (5) (6)
(1) (2) (3) State/Adj Available X of Mean
Mean Monthly Diverted Water Use Instream Water Monthly
Yield Water Use ReturnFlow Flow ac ft/mon Yield
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon 1-2+3-4 (5)/(l)
October 1164.03 188.51 686.33 0.00 1661.85 142.77
November 954.54 12.14 345.55 0.00 1287.95 134.93
December 818.89 10.87 167.41 0.00 975.43 119.12
January 707.18 10.87 72.88 0.00 769.19 108.77
February 664.17 10.87 21.69 0.00 674.99 101.63
March 807.89 10.87 3.25 0.00 800.27 99.06
April 1608.04 27.69 0.10 0.00 1580.45 98.28
May 7837.70 3877.05 213.72 0.00 4174.37 53.26
June 11150.06 17113.37 981.69 0.00 -4981.62 0.00
July 4295.57 33719.88 2198.82 0.00 -27225.49 0.00
August 1633.05 20715.24 4676.19 0.00 -14406.00 0.00
September 1172.86 4792.12 1346.08 0.00 -2273.18 0.00
Instream Flow Claims
(7) (8) (9) (10) (11) (12)
Federal State/AdJ Federal Available
Reserved Instream Instream Avallable for Future X of Mean
Rights Flow Flow Water Use Monthly
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon ac ft/mon Yield
(4) (7) - (8) (5) (10)-(9) (11)/(1)
October 429.38 0.00 429.38 1661.85 1232.47 105.88
November 415.38 0.00 415.38 1287.95 872.57 91.41
December 429.38 0.00 429.38 975.43 546.05 66.68
January 376.37 0.00 376.37 769.19 392.82 55.55
Februay 387.71 0.00 387.71 674.99 287.28 43.25
March 429.38 0.00 429.38 800.27 370.89 45.91
April 415.38 0.00 415.38 1580.45 1165.07 72.45
May 4791.19 0.00 4791.19 4174.37 -616.82 0.00
June 6960.43 0.00 6960.43 -4981.62 -11942.05 0.00
July 429.38 0.00 429.38 -27225.49 -27654.87 0.00
August 429.38 0.00 429.38 -14406.00 -14835.38 0.00
September 415.38 0.00 415.38 -2273.18 -2688.56 0.00
Source; Mean Monthly Yield was calculated in Table 4.
Diverted Water Use, Return Flow, and State/Adjudicated Instream Flow was 
totaled using data from 76E Temporary Preliminary Decree (Appendix B). 
Federal Reserved Rights were calculated in Table 12.
All remaining columns were calculated as described.
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Table 51. Water Available for Future Use
Tributary: Gilbert Creek Ob = 170.68 cfs
Water Rights Claims
(4) (5) (6)
(1) (2) (3) State/AdJ Available X  of Mean
Mean Monthly Diverted Water Use Instream Water Monthly
Yield Water Use ReturnFlow Flow ac ft/mon Yield
Month ac ft/mon ac f t/mon ac ft/mon ac ft/mon 1—2*3—4 (5)/(l)
October 595.96 1.84 27.94 0.00 622.06 104.38
November 488.71 0.84 14.07 0.00 501.94 102.71
December 419.26 3.04 6.82 0.00 423.04 100.90
January 362.06 3.04 2.97 0.00 361.99 99.98
February 340.05 3.04 0.88 0.00 337.89 99.36
March 413.63 3.04 0.13 0.00 410.72 99.30
April 823.29 3.04 0.00 0.00 820.25 99.63
May 4012.77 25.49 8.70 0.00 3995.98 99.58
June 5708.65 110.57 39.96 0.00 5638.04 98.76
July 2199.26 217.34 89.51 0.00 2071.43 94.19
August 836.08 133.73 190.36 0.00 892.71 106.77
September 600.46 31.36 54.80 0.00 623.90 103.90
Instream Flow Claims
(7) (8) (9) (10) (11) (12)
Federal State/AdJ Federal Available
Reserved Instream Instream Available for Future % of Mean
Rights Flow Flow Water Use Monthly
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon ac ft/mon Yield
(4) (7) - (8) (5) (10)-(9) (11)/(1)
October 219.84 0.00 219.84 622.06 402.22 67.49
November 212.67 0.00 212.67 501.94 289.27 59.19
December 219.84 0.00 219.84 423.04 203.20 48.47
January 192.70 0.00 192.70 361.99 169.29 46.76
Februay 198.50 0.00 198.50 337.89 139.39 40.99
March 219.84 0.00 219.84 410.72 190.88 46.15
April 212.67 0.00 212.67 820.25 607.58 73.80
May 2453.01 0.00 2453.01 3995.98 1542.97 38.45
June 3563.63 0.00 3563.63 5638.04 2074.41 36.34
July 219.84 0.00 219.84 2071.43 1851.59 84.19
August 219.84 0.00 219.84 892.71 672.87 80.48
September 212.67 0.00 212.67 623.90 411.23 68.49
Source: Mean Monthly Yield was calculated In Table 4.
Diverted Water Use, Return Flow, and State/Adjudicated Instream Flow was 
totaled using data from 76E Temporary Preliminary Decree (Appendix B). 
Federal Reserved Rights were calculated in Table 12.
All remaining columns were calculated as described.
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Table 52. Water Available for Future Use
Tributary: Hogback Creek
Water Rights Claims
Qb = 86.08 cfs
(4) (5) (6)
(1) (2) (3) State/AdJ Available X of Mean
Mean Monthly Diverted Water Use Instream Water Monthly
Yield Water Use ReturnFlow Flow ac ft/mon Yield
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon 1-2+3-4 (5)/(l)
October 300.57 0.00 0.00 0.00 300.57 100.00
November 246.47 0.00 0.00 0.00 246.47 100.00
December 211.45 0.00 0.00 0.00 211.45 100.00
January 182.60 0.00 0.00 0.00 182.60 100.00
February 171.50 0.00 0.00 0.00 171.50 100.00
March 208.61 0.00 0.00 0.00 208.61 100.00
April 415.22 0.00 0.00 0.00 415.22 100.00
May 2023,78 0.00 0.00 0.00 2023.78 100.00
June 2879.07 0.00 0.00 0.00 2879.07 100.00
July 1109.17 0.00 0.00 0.00 1109.17 100.00
August 421.67 0.00 0.00 0.00 421.67 100.00
September 302.85 0.00 0.00 0.00 302.85 100.00
Instream Flow Claims
(7) (8) (9) (10) (11) (12)
Federal State/Adj Federal Available
Reserved Instream Instream Available for Future X of Mean
Rights Flow Flow Water Use Monthly
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon ac ft/mon Yield
(4) (7) - (8) (5) (10)-(9) (11)/(1)
October 110.87 0.00 110.87 300.57 189.70 63.11
November 107.26 0.00 107.26 246.47 139.21 56.48
December 110.87 0.00 110.87 211.45 100.58 47.57
January 97.18 0.00 97.18 182.60 85.42 46.78
Februay 100.11 0.00 100.11 171.50 71.39 41.63
March 110.87 0.00 110.87 208.61 97.74 46.85
April 107.26 0.00 107.26 415.22 307.96 74.17
May 1237.14 0.00 1237.14 2023.78 786.64 38.87
June 1797.26 0.00 1797.26 2879.07 1081.81 37.57
July 110.87 0.00 110.87 1109.17 998.30 90.00
August 110.87 0.00 110.87 421.67 310.80 73.71
September 107.26 0.00 107.26 302.85 195.59 64.58
Source: Mean Monthly Yield was calculated In Table 4.
Diverted Water Use, Return Flow, and State/Adjudicated Instream Flow was 
totaled using data from 76E Temporary Preliminary Decree (Appendix B). 
Federal Reserved Rights were calculated in Table 12.
All remaining columns were calculated as described.
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Table 53. Water Available for Future Use
Tributary: Middle Fork Rock Creek
Water Rights Claims
Qb = 907.00 cfs
(4) (5) (6)
(1) (2) (3) State/Adj Avallable X of Mean
Mean Monthly Diverted Water Use Instream Water Monthly
Yield Water Use ReturnFlow Flow ac ft/mon Yield
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon 1-2+3-4 (5)/(l)
October 3167.00 102.26 241.25 0.00 3305.99 104.39
November 2597.00 6.85 76.96 0 .00 2667.11 102.70
December 2228.00 5.94 37.98 0.00 2260.04 101.44
January 1924.00 5.82 17.29 0.00 1935.47 100.60
February 1807.00 5.82 6.09 0.00 1807.27 100.01
March 2198.00 5.94 2.06 0.00 2194.12 99.82
April 4375.00 95.79 91.10 0.00 4370.31 99.89
May 21324.00 229.38 137.84 0.00 21232.46 99.57
June 30336.00 692.48 305.88 0.00 29949.40 98.73
July 11687.00 1266.36 572.21 0.00 10992.85 94.06
August 4443.00 816.95 1114.29 0.00 4740.34 106.69
September 3191.00 266.69 385.62 0.00 3309.93 103.73
Instream Flow Claims
(7) (8) (9) (10) (11) (12)
Federal State/AdJ Federal Available
Reserved Instream Instream Available for Future % of Mean
Rights Flow Flow Water Use Monthly
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon ac ft/mon Yield
(4) (7) - (8) (5) (10)-(9) (11)/(1)
October 1167.99 0.00 1167.99 3305.99 2138.00 67.51
November 1130.31 0.00 1130.31 2667.11 1536.80 59.18
December 1167.99 0.00 1167.99 2260.04 1092.05 49.01
January 1023.62 0.00 1023.62 1935.47 911.85 47.39
Februay 1054.96 0.00 1054.96 1807.27 752.31 41.63
March 1167.99 0.00 1167.99 2194.12 1026.13 46.68
April 1130.31 0.00 1130.31 4370.31 3240.00 74.06
May 13035.65 0.00 13035.65 21232.46 8196.81 38.44
June 18937.06 0.00 18937.06 29949.40 11012.34 36.30
July 1167.99 0.00 1167.99 10992.85 9824.86 84.07
August 1167.99 0.00 1167.99 4740.34 3572.35 80.40
September 1130.31 0.00 1130.31 3309.93 2179.62 68.31
Source: Mean Monthly Yield was calculated in Table 4.
Diverted Water Use, Return Flow, and State/Adjudicated Instream Flow was 
totaled using data from 76E Temporary Preliminary Decree (Appendix B). 
Federal Reserved Rights were calculated In Table 12.
All remaining columns were calculated as described.





Table 54. Water Available for Future Use
Qb = 197.56 cfs
(4) (5) (6)
(1) (2) (3) State/AdJ Available X  o f  Mean
Mean Monthly Diverted Water Use Instream Water Monthly
Yield Water Use ReturnFlow Plow ac ft/mon Yield
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon 1-2+3-4 (5)/{l)
October 689.82 658.85 480.84 603.44 -91.63 0.00
November 565.67 657.70 467.40 603.44 -228.07 0.00
December 485.29 657.70 461.90 603.44 -313.95 0.00
January 419.08 657.70 458.45 603.44 -383.61 0.00
February 393.60 657.70 456.58 603.44 -410.96 0.00
March 478.77 657.70 455.91 603.44 -326.46 0.00
Apri 1 952.95 657.95 455.79 603.44 147.35 15.46
May 4644.73 680.30 463.59 603.44 3824.58 82.34
June 6607.69 756.58 491.62 603.44 5739.29 86.86
July 2545.62 852.30 536.04 603.44 1625.92 63.87
August 967.77 777.35 626.45 603.44 213.43 22.05
September 695.06 685.57 504.92 603.44 -89.03 0.00
Instream Flow Claims
(7) (8) (9) (10) (11) (12)
Federal State/Adj Federal Available
Reserved Instream Instream Available for Future X of Mean
Rights Flow Flow Water Use Monthly
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon ac ft/mon Yield
(4) (7) - (8) (5) (10)-(9) (11)/(1)
October 254.46 603.44 0.00 -91.63 -91.63 0.00
November 246.16 603.44 0.00 -228.07 -228.07 0.00
December 254.46 603.44 0.00 -313.95 -313.95 0.00
January 223.05 603.44 0.00 -383.61 -383.61 0.00
Februay 229.76 603.44 0.00 -410.96 -410.96 0.00
March 254.46 603.44 0.00 -326.46 -326.46 0.00
April 246.16 603.44 0.00 147.35 147.35 15.46
May 2839.33 603.44 2235.89 3824.58 1588.69 34.20
June 4124.86 603.44 3521.42 5739.29 2217.87 33.56
July 254.46 603.44 0,00 1625.92 1625.92 63.87
August 254.46 603.44 0.00 213.43 213.43 22.05
September 246.16 603.44 0.00 -89.03 -89.03 0.00
Source : Mean Monthly Yield was calculated in Table 4.
Diverted Water Use, Return Flow, and State/Adjudicated Instream Flow was 
totaled using data from 76E Temporary Preliminary Decree (Appendix B). 
Federal Reserved Rights were calculated In Table 12.
All remaining columns were calculated as described.
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Table 55. Water Available for Future Use




(1) (2) (3) State/AdJ Available % of Mean
Mean Monthly Diverted Water Use Instream Water Monthly
Yield Water Use ReturnFlow Flow ac ft/mon Yield
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon 1-2+3-4 (5)/(l)
October 1566.62 23.20 266.86 0.00 1810.28 115.55
November 1284.68 13.50 134.36 0.00 1405.54 109.41
December 1102.11 13.50 65.10 0.00 1153.71 104.68
January 951.76 13.50 28.34 0.00 966.60 101.56
February 893.89 13.50 8.43 0.00 888.82 99.43
March 1087.31 12.90 1.26 0.00 1075.67 98.93
April 2164.20 12.90 0.04 0.00 2151.34 99.41
May 10548.46 248.63 83.10 0.00 10382.93 98.43
June 15006.44 1062.21 381.71 0.00 14325.94 95.47
July 5781.25 2081.98 854.96 0.00 4554.23 78.78
August 2197.85 1283.39 1818.23 0.00 2732.69 124.33
September 1578.51 305.58 523.39 0.00 1796.32 113.80
Instream Flow Claims
(7) (8) (9) (10) (11) (12)
Federal State/AdJ Federal Available
Reserved Instream Instream Available for Future t of Mean
Rights Flow Flow Water Use Monthly
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon ac ft/mon Yield
(4) (7) - (8) (5) (10)-(9) (11)/(1)
October 577.89 0.00 577.89 1810.28 1232.39 78.67
November 559.04 0.00 559.04 1405.54 846.50 65.89
December 577.89 0.00 577.89 1153.71 575.82 52.25
January 506.55 0.00 506.55 966.60 460.05 48.34
Februay 521.80 0.00 521.80 888.82 367.02 41.06
March 577.89 0.00 577.89 1075.67 497.78 45.78
April 559.04 0.00 559.04 2151.34 1592.30 73.57
May 6448.29 0.00 6448.29 10382.93 3934.64 37.30
June 9367.78 0.00 9367.78 14325.94 4958.16 33.04
July 577.89 0.00 577.89 4554.23 3976.34 68.78
August 577.89 0.00 577.89 2732.69 2154.80 98.04
September 559.04 0.00 559.04 1796.32 1237.28 78.38
Source: Mean Monthly Yield was calculated in Table 4.
Diverted Water Use. Return Flow, and State/Adjudicated Instream Flow was 
totaled using data from 76E Temporary Preliminary Decree (Appendix B). 
Federal Reserved Rights were calculated in Table 12.
All remaining columns were calculated as described.
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Table 56. Water Available for Future Use
Tributary: Spring Creek
Water Rights Claims
Qb = 45.32 cfs
(4) (5) (6)
(1) (2) (3) State/AdJ Available X  o f  Mean
Mean Monthly Diverted Water Use Instream Water Monthly
Yield Water Use ReturnFlow Flow ac ft/mon Yield
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon 1-2+3-4 (5)/(l)
October 158.24 0.93 26.01 0.00 183.32 115.85
November 129.76 0.00 13.10 0.00 142.86 110.10
December 111.32 0.00 6.35 0.00 117.67 105.70
January 96.14 0.00 2.76 0.00 98.90 102.87
February 90.29 0.00 0.82 0.00 91.11 100.91
March 109.83 0.00 0.12 0.00 109.95 100.11
April 218.61 0.00 0.00 0.00 218.61 100.00
May 1065.50 22.95 8.10 0.00 1050.65 98.61
June 1515.80 102.36 37.21 0.00 1450.65 95.70
July 583.96 201.76 83.34 0.00 465.54 79.72
August 222.00 123.92 177.23 0.00 275.31 124.01
September 159.44 28.61 51.02 0.00 181.85 114.06
Instream Flow Claims
(7) (8) (9) ( 10) (11) (12)
Federal State/AdJ Federal Available
Reserved Instream Instream Available for Future X of Mean
Rights Flow Flow Water Use Monthly
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon ac ft/mon Yield
(4) (7) - (8) (5) (10)-(9) (11)/(1)
October 58.37 0.00 58.37 183.32 124.95 78.96
November 56.47 0.00 56.47 142.86 86.39 66.58
December 58.37 0.00 58.37 117.67 59.30 53.27
January 51.17 0.00 51.17 98 .90 47.73 49.65
Februay 52.71 0.00 52.71 91.11 38.40 42.53
March 58.37 0.00 58.37 109.95 51.58 46.96
April 56.47 0.00 56.47 218.61 162.14 74.17
May 651.34 0.00 651.34 1050.65 399.31 37.48
June 946.24 0.00 946.24 1450.65 504.41 33.28
July 58.37 0.00 58.37 465.54 407.17 69.73
August 58.37 0.00 58.37 275.31 216.94 97.72
September 56.47 0.00 56.47 181.85 125.38 78 .64
Source; Mean Monthly Yield was calculated In Table 4.
Diverted Water Use, Return Flow, and State/Adjudicated Instream Flow was 
totaled using data from 76E Temporary Preliminary Decree (Appendix B), 
Federal Reserved Rights were calculated in Table 12.
All remaining columns were calculated as described.
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Table 57. Water Available for Future Use
Tributary: Stony Creek
Water Rights Claims
Qb = 174.32 cfs
(4) (5) (6)
(1) (2) (3) State/AdJ Available % of Mean
Mean Monthly Diverted Water Use Instream Water Monthly
Yield Water Use ReturnFlow Flow ac ft/mon Yield
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon 1-2+3-4 (5)/(l)
October 608.67 3.00 68.40 0.00 674.07 110.74
November 499.13 0.13 34.44 0.00 533.44 106.87
December 428.20 0.13 16.68 0.00 444.75 103.87
January 369.79 0.13 7.26 0.00 376.92 101.93
February 347.30 0.13 2.16 0.00 349.33 100.58
March 422.45 0.13 0.32 0.00 422.64 100.04
April 840.85 0.13 0.01 0.00 840.73 99.99
May 4098.35 60.48 21.30 0.00 4059.17 99.04
June 5830.39 269.22 97.84 0.00 5659.01 97.06
July 2246.17 530.60 219.14 0.00 1934.71 86.13
August 853.92 325.91 466.04 0.00 994.05 116.41
September 613.29 75.28 134.15 0.00 672.16 109.60
Instream Flow Claims
(7) (8) (9) (10) (11) (12)
Federal State/AdJ Federal Available
Reserved Instream Instream Available for Future % of Mean
Rights Flow Flow Water Use Monthly
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon ac ft/mon Yield
(4) (7) - (8) (5) (10)-(9) (11)/(1)
October 224.52 0.00 224.52 674.07 449.55 73.86
November 217.20 0.00 217.20 533.44 316.24 63.36
December 224.52 0.00 224.52 444.75 220.23 51.43
January 196.81 0.00 196.81 376.92 180.11 48.71
Februay 202.73 0.00 202.73 349.33 146.60 42.21
March 224.52 0.00 224.52 422.64 198.12 46.90
April 217.20 0.00 217.20 840.73 623.53 74.15
May 2505.33 0.00 2505.33 4059.17 1553.84 37.91
June 3639.63 0.00 3639.63 5659.01 2019.38 34.64
July 224.52 0.00 224.52 1934.71 1710.19 76.14
August 224.52 0.00 224.52 994.05 769.53 90.12
September 217.20 0.00 217.20 672.16 454.96 74.18
Source: Mean Monthly Yield was calculated In Table 4.
Diverted Water Use. Return Flow, and State/Adjudicated Instream Flow was 
totaled using data from 76E Temporary Preliminary Decree (Appendix B). 
Federal Reserved Rights were calculated in Table 12.
All remaining columns were calculated as described.
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Table 58. Water Available for Future Use
Tributary: Upper Willow Creek Ob = 297.08 cfs
Water Rights Claims
(4) (5) (6)
(1) (2) (3) State/AdJ Available X of Mean
Mean Monthly Diverted Water Use Instream Water Monthly
Yield Water Use ReturnFlow Flow ac ft/mon Yield
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon 1-2+3-4 (5)/(l)
October 1037.31 584.74 906.95 0.00 1359.52 131.06
November 850.63 24.13 190.21 0.00 1016.71 119.52
December 729.75 3.74 83.00 0.00 809.01 110.86
January 630.20 3.74 36.13 0.00 662.59 105.14
February 591.87 3.74 10.75 0.00 598.88 101.18
March 719.94 7.27 5.14 0.00 717.81 99.70
April 1433.00 570.87 566.72 0.00 1428.85 99.71
May 6984.50 872.73 672.63 0.00 6784.40 97.14
June 9936.29 1909.44 1053.38 0.00 9080.23 91.38
July 3827.96 3209.75 1656.82 0.00 2275.03 59.43
August 1455.28 2191.47 2885.08 0.00 2148.89 147,66
September 1045.19 944.67 1234.04 0.00 1334.56 127.69
Instream Flow Claims
(7) (8) (9) (10) (11) (12)
Federal State/AdJ Federal Available
Reserved Instream Instream Available for Future X of Mean
Rights Flow Flow Water Use Monthly
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon ac ft/mon Yield
(4) (7) - (8) (5) (10)-(9) (11)/(1)
October 382.64 0.00 382.64 1359.52 976.88 94.17
November 370.16 0.00 370.16 1016.71 646.55 76.01
December 382.64 0.00 382.64 809.01 426.37 58.43
January 335.40 0.00 335.40 662.59 327.19 51 .92
Februay 345.50 0.00 345,50 598.88 253.38 42.81
March 382.64 0.00 382.64 717.81 335.17 46.56
April 370,16 0.00 370.16 1428.85 1058.69 73.88
May 4269.63 0.00 4269.63 6784.40 2514.77 36.01
June 6202.73 0.00 6202.73 9080.23 2877.50 28.96
July 382.64 0.00 382.64 2275.03 1892.39 49.44
August 382.64 0.00 382.64 2148.89 1766.25 121.37
September 370.16 0.00 370.16 1334.56 964.40 92.27
Source: Mean Monthly Yield was calculated in Table 4.
Diverted Water Use, Return Flow, and State/Adjudicated Instream Flow was 
totaled using data from 76E Temporary Preliminary Decree (Appendix 8). 
Federal Reserved Rights were calculated in Table 12.
All remaining columns were calculated as described.
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Table 59. Water Available for Future Use
Tributary: Welcome Creek Ob = 95.33 cfs
Water Rights Claims
(4) (5) (6)
(1) (2) <3) State/AdJ Available % of Mean
Mean Monthly Diverted Water Use Instream Water Monthly
Yield Water Use ReturnFlow Flow ac ft/mon Yield
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon 1-2+3-4 (5)/(l)
October 332.86 0.00 0.00 0.00 332.86 100.00
November 272.96 0.00 0.00 0.00 272.96 100.00
December 234.17 0.00 0.00 0.00 234.17 100.00
January 202.22 0.00 0.00 0.00 202.22 100.00
February 189.93 0.00 0.00 0.00 189.93 100.00
March 231.02 0.00 0.00 0.00 231.02 100.00
April 459.83 0.00 0.00 0.00 459.83 100.00
May 2241.26 0.00 0.00 0.00 2241.26 100.00
June 3188.45 0.00 0.00 0.00 3188.45 100.00
July 1228.36 0.00 0.00 0.00 1228.36 100.00





0.00 0.00 335.39 100.00
(7) (8) (9) (10) (11) (12)
Federal State/AdJ Federal Avallable
Reserved Instream Instream Available for Future X of Mean
Rights Flow Flow Water Use Monthly
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon ac ft/mon Yield
(4) (7) - (8) (5) (10)-(9) (11)/(1)
October 122.79 0.00 122.79 332.86 210.07 63.11
November 118.78 0.00 118.78 272.96 154.18 56 .48
December 122.79 0.00 122.79 234.17 111,38 47.56
January 107.63 0.00 107.63 202.22 94.59 46.78
Februay 110.87 0.00 110.87 189.93 79.06 41 .63
March 112.79 0.00 112.79 231.02 118.23 51 . 18
April 118.78 0.00 118.78 459.83 341.05 74.17
May 1370.08 0.00 1370.08 2241.26 871.18 38.87
June 1990.40 0.00 1990.40 3188.45 1198.05 37.57
July 122.79 0.00 122.79 1228.36 1105.57 90.00
August 122.79 0.00 122.79 466.98 344.19 73.71
September 118.78 0.00 118.78 335.39 216.61 64.58
Source; Mean Monthly Yield was calculated In Table 4.
Diverted Water Use, Return Flow, and State/Adjudicated Instream Flow was 
totaled using data from 76E Temporary Preliminary Decree (Appendix B). 
Federal Reserved Rights were calculated in Table 12.
All remaining columns were calculated as described.
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Table 60. Water Available for Future Use
Tributary: West Fork Rock Creek Ob = 472.96 cfs
Water Rights Claims
(4) (5) (6)
(1) (2) (3) State/AdJ Available % of Mean
Mean Monthly Diverted Water Use Instream Water Monthly
Yield Water Use ReturnFlow Flow ac ft/mon Yield
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon 1-2+3-4 (5)/(l)
October 1651,43 1007.00 1170.35 60.42 1754.36 106.23
November 1354.23 972.25 1057.13 60.42 1378.69 101.81
December 1161.78 971.41 1011.57 60.42 1141.52 98.26
January 1003.29 2.66 18.64 60.42 958.85 95.57
February 942.28 2.66 5.55 60.42 884.75 93.89
March 1146.17 971.41 969.59 60.42 1083.93 94.57
April 2281.37 971.84 969.21 60.42 2218.32 97.24
May 11119.53 1135.48 1030.22 60.42 10953.85 98.51
June 15818.86 1691.37 1247.10 60.42 15314.17 96.81
July 6094.23 2362.97 1558.39 60.42 5229.23 85.81
August 2316.84 1836.83 2191.13 60.42 2610.72 112.68
September 1663.97 1193.67 1339.44 60.42 1749.32 105.13
Instream Flow Claims
(7) (8) (9) (10) (11) ( 12)
Federal State/Adj Federal Available
Reserved Instream Instream Available for Future % of Mean
Rights Flow Plow Water Use Monthly
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon ac ft/mon Yield
(4) (7) - (8) (5) (10)-(9) (11)/(1)
October 609.17 60.42 548.75 1754.36 1205.61 73.00
November 589.31 60.42 528.89 1378.69 849.80 62.75
December 609.17 60.42 548.75 1141.52 592.77 51.02
January 533.97 60.42 473.55 958.85 485.30 48.37
Februay 550.05 60.42 489.63 884.75 395.12 41.93
March 609.17 60.42 548.75 1083.93 535.18 46.69
April 589.31 60.42 528.89 2218.32 1689.43 74.05
May 6797.38 60.42 6736.96 10953.85 4216.89 37.92
June 9874.93 60.42 9814.51 15314.17 5499.66 34.77
July 609.17 60.42 548.75 5229.23 4680.48 76.80
August 609.17 60.42 548.75 2610.72 2061.97 89.00
September 589.31 60.42 528.89 1749.32 1220.43 73.34
Source: Mean Monthly Yield was calculated in Table 4.
Diverted Water Use. Return Flow, and State/Adjudicated Instream Flow was 
totaled using data from 76E Temporary Preliminary Decree (Appendix B). 
Federal Reserved Rights were calculated in Table 12.
All remaining columns were calculated as described.
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Ob = 124.16 cfs
(4) (5) (6)
(1) (2) (3) State/AdJ Available % of Mean
Mean Monthly Diverted Water Use Instream Water Monthly
Yield Water Use ReturnFlow Flow ac ft/mon Yield
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon 1-2+3-4 (5)/(l)
October 433.53 0.00 0.00 0.00 433.53 100.00
November 355.51 0.00 0.00 0.00 355.51 100.00
December 304.99 0.00 0.00 0.00 304.99 100.00
January 263.38 0.00 0.00 0.00 263.38 100.00
February 247.36 0.00 0.00 0.00 247.36 100.00
March 300.89 0.00 0.00 0.00 300.89 100.00
April 598.90 0.00 0.00 0.00 598.90 100.00
May 2919.06 0.00 0.00 0.00 2919.06 100.00
June 4152.72 0.00 0.00 0.00 4152.72 100.00
July 1599.84 0.00 0.00 0.00 1599.84 100.00
August 608.21 0.00 0.00 0.00 608.21 100.00
September 436.82 0.00 0.00 0.00 436.82 100.00
Instream Flow Claims
(7) (8) (9) (10) (11) (12)
Federal State/AdJ Federal Available
Reserved Instream Instream Available for Future % of Mean
Rights Flow Flow Water Use Monthly
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon ac ft/mon Yield
(4) (7) - (8) (5) (10)-(9) (11)/(1)
October 159.92 0.00 159.92 433.53 273.61 63.11
November 154.70 0.00 154.70 355.51 200.81 56 . 49
December 159.92 0.00 159.92 304.99 145.07 47.57
January 140.18 0.00 140.18 263.38 123.20 46 . 78
Februay 144.40 0.00 144.40 247.36 102.96 41.62
March 159.92 0.00 159.92 300.89 140.97 46 . 85
April 154.70 0.00 154.70 598.90 444.20 74. 17
May 1784.43 0.00 1784.43 2919.06 1134.63 38.87
June 2592.34 0.00 2592.34 4152.72 1560.38 37.57
July 159.92 0.00 159.92 1599.84 1439.92 90.00
August 159.92 0.00 159.92 608.21 448.29 73.71
September 154.70 0.00 154.70 436.82 282.12 64.58
Source: Mean Monthly Yield was calculated in Table 4.
Diverted Water Use, Return Flow, and State/Adjudicated Instream Flow was 
totaled using data from 76E Temporary Preliminary Decree (Appendix B). 
Federal Reserved Rights were calculated in Table 12.
All remaining columns were calculated as described.
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Table 62. Water Available for Future Use 
Sub-basin: Rock Creek Sub-basin 1 Qb = 1462.85 cfs
Water Rights Claims
(4) (5) (6)
(1) (2) (3) State/AdJ Available X of Mean
Mean Monthly Diverted Water Use Instream Water Monthly
Yield Water Use ReturnFlow Flow ac ft/mon Yield
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon 1-2+3-4 (5)/(l)
October 5107.84 290.77 927.58 0.00 5744.65 112.47
November 4188.58 18,99 422.51 0.00 4592.10 109.63
December 3593.35 16.82 205.39 0.00 3781.92 105.25
January 3103.15 16.69 90.17 0.00 3176.63 102.37
February 2914.44 16.69 27.79 0.00 2925.54 100.38
March 3545.07 16.82 5.31 0.00 3533.56 99.68
April 7056.21 123.48 91.20 0.00 7023.93 99.54
May 34392.37 4106.43 351.56 0.00 30637.50 89.08
June 48927.27 17805.85 1287.57 0.00 32408.99 66.24
July 18849.28 34986.24 2771.03 0.00 -13365.93 0.00
August 7165.93 21532.19 5790.48 0.00 -8575.78 0.00
September 5146.60 5058.81 1731.70 0.00 1819.49 35.35
Instream Flow Claims
(7) (8) (9) (10) (11) (12)
Federal State/AdJ Federal Avallable
Reserved Instream Instream Avallable for Future X of Mean
Rights Flow Flow Water Use Monthly
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon ac ft/mon Yield
(4) (7) - (8) (5) ( 10)-(9) (11)/(1)
October 1884.15 0,00 1884.15 5744.65 3860.50 75.58
November 1822.71 0.00 1822.71 4592.10 2769.39 66.12
December 1884.15 0.00 1884.15 3781.92 1897.77 52.81
January 1651.56 0.00 1651.56 3176.63 1525.07 49.15
Februay 1701.29 0.00 1701.29 2925.54 1224.25 42.01
March 1884.15 0.00 1884.15 3533.56 1649.41 46 . 53
April 1822.71 0.00 1822.71 7023.93 5201.22 73.71
May 21024.08 0.00 21024.08 30637.50 9613.42 27.95
June 30542.85 0.00 30542.85 32408.99 1866.14 3.81
July 1884.15 0.00 1884.15 -13365.93 -15250.08 0.00
August 1884.15 0.00 1884.15 -8575.78 -10459.93 0.00
September 1822.71 0.00 1822.71 1819.49 -3.22 0.00
Source: Mean Monthly Yield was calculated in Table 5.
Diverted Water Use, Return Flow, and State/Adjudicated Instream Flow was 
totaled using data from 76E Temporary Preliminary Decree (Appendix C), 
Federal Reserved Rights were calculated in Table 12.
All remaining columns were calculated as described.
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Table 63. Water Available for Future Use
Sub-basin; Rock Creek Sub -basin 2 Qb = 2678.59 cfs
Water Rights Claims
(4) (5) (6)
(1) (2) (3) State/AdJ Available X of Mean
Mean Monthly Diverted Water Use Instream Water Monthly
Yield Water Use ReturnFlow Flow ac ft/mon Yield
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon 1-2+3-4 (5)/(l)
October 9352.83 1321.10 2368.46 0.00 10400.19 111.20
November 7669.60 1004.74 1615.84 0.00 8280.70 107.97
December 6579.69 1001.73 1282.95 0.00 6860.91 104.27
January 5682.09 32.85 137.54 0.00 5786.78 101.84
February 5336.55 32.85 41 .89 0.00 5345.59 100.17
March 6491.29 1001.13 976.18 0.00 6466.34 99.62
April 12920.44 1108.22 1060.45 0.00 12872.67 99.63
May 62974.98 5493.78 1466.02 0.00 58947.22 93.60
June 89589.44 20573.80 2921.61 0.00 71937.25 80.30
July 34514.43 39459.56 5196.11 0.00 250.98 0.73
August 13121.34 24669.83 9824.78 0.00 -1723.71 0.00
September 9423.81 6562.06 3601.70 0.00 6463.45 68.59
Instream Flow Claims
(7) <8) (9) ( 10) (11) (12)
Federal State/Adj Federal Available
Reserved Instream Instream Available for Future X of Mean
Rights Flow Flow Water Use Monthly
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon ac ft/mon Yield
(4) (7) - (8) <5) (10)-(9) (11)/(1)
October 3450.02 0.00 3450.02 10400.19 6950.17 74.31
November 3337.52 0.00 3337.52 8280.70 4943.18 64.45
December 3450.02 0.00 3450.02 6860.91 3410.89 51.84
January 3024.13 0-00 3024.13 5786.78 2762.65 48.62
Februay 3115.20 0.00 3115.20 5345.59 2230.39 41.79
March 3450.02 0.00 3450.02 6466.34 3016.32 46.47
April 3337.52 0.00 3337.52 12872.67 9535.15 73.80
May 38496.70 0.00 38496.70 58947.22 20450.52 32.47
June 55926.28 0.00 55926.28 71937.25 16010.97 17.87
July 3450.02 0.00 3450.02 250.98 -3199.04 0.00
August 2450.02 0.00 2450.02 -1723.71 -4173.73 0.00
September 3337.52 0.00 3337.52 6463.45 3125.93 33. 17
Source: Mean Monthly Yield was calculated in Table 5.
Diverted Water Use, Return Flow, and State/Adjudicated Instream Flow was 
totaled using data from 76E Temporary Preliminary Decree (Appendix C). 
Federal Reserved Rights were calculated in Table 12.
All remaining columns were calculated as described.
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Table 64. Water Available for Future Use








Diverted Water Use 
Water Use ReturnFlow 
















October 9924.61 1335.55 2612.00 9048.74 2152.32 21.69
November 8138.48 1009.61 1738.46 9048.74 -181.41 0.00
December 6981.93 1006.60 1342.36 9048.74 -1731.05 0.00
January 6029.46 37.72 163.40 9048.74 -2893.60 0.00
February 5662.80 37.72 49.58 9048.74 -3374.08 0.00
March 6888.14 1006.00 977.33 9048.74 -2189.27 0.00
April 13710.33 1113.09 1060.48 9048.74 4608.98 33.62
May 66824.93 5714.38 1541.86 44439.00 18213.41 27.26
June 95066.46 21536.12 3269.97 50329.00 26471.31 27.85
July 36624.46 41352.57 5976.37 15887.37 -14639.11 0.00
August 13923.51 25834.02 11484.16 9048.74 -9475.09 0.00
September 9999.94 6833.85 4079.37 9048.74 -1803.28 0.00
Instream Flow Claims
(7) (8) (9) ( 10) (11) (12)
Federal State/Adj Federal Available
Reserved Instream Instream Available for Future % of Mean
Rights Flow Flow Water Use Monthly
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon ac ft/mon Yield
(4) (7) - (8) (5) (10)-(9) (11)/(1)
October 3660.93 9048.74 0.00 2152.32 2152.32 21.69
November 3541.56 9048.74 0.00 -181.41 -181.41 0.00
December 3660.93 9048.74 0.00 -1731.05 -1731.05 0 .00
January 3209.00 9048.74 0.00 -2893.60 -2893.60 0 .00
Februay 3305.64 9048.74 0.00 -3374.08 -3374.08 0.00
March 3660.93 9048.74 0.00 -2189.27 -2189.27 0.00
April 3541.56 9048.74 0.00 4608.98 4608.98 33.62
May 40850.11 44439.00 0.00 18213.41 18213.41 27.26
June 59345.22 50329.00 9016.22 26471.31 17455.09 18.36
July 3660.93 15887.37 0.00 -14639.11 -14639.11 0.00
August 3660.93 9048.74 0.00 -9475.09 -9475.09 0.00
September 3541.56 9048.74 0.00 -1803.28 -1803.28 0.00
Source: Mean Monthly Yield was calculated in Table 5.
Diverted Water Use, Return Flow, and State/Adjudicated Instream Flow was 
totaled using data from 76E Temporary Preliminary Decree (Appendix C). 
Federal Reserved Rights were calculated in Table 12.
All remaining columns were calculated as described.
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Month
Table 65. Water Available for Future Use 
Sub-basin; Rock Creek Sub-basin 4 Qb = 2413.93 cfs
Water Rights Claims
(4) (5) (6)
(1) (2) (3) State/AdJ Available % of Mean
Mean Monthly Diverted Water Use Instream Water Monthly
Yield Water Use ReturnFlow Flow ac ft/mon Yield
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon 1—2+3—4 (5)/(l)
October 10566.49 1929.63 3678.68 9048.74 3266.80 30.92
November 9006.37 1035.67 2009.10 9048.74 931.06 10.34
December 8134.94 1010.34 1464.33 9048.74 -459.81 0.00
January 7289.82 41.46 216.49 9048.74 -1583.89 0.00
February 6963.22 41.46 65.39 9048.74 -2061.59 0.00
March 8345.91 1013.27 983.23 9048.74 -732.87 0.00
April 14949.94 1683.96 1627.23 9048.74 5844.47 39.09
May 59178.41 6739.23 2272.63 44439.00 10272.81 17.36
June 78155.26 24085.20 4560.22 50329.00 8301.28 10.62
July 31129.29 45808.14 8149.14 15887.37 -22417.08 0.00
August 13452.34 28789.11 15457.55 9048.74 -8927.96 0.00



































October 4565.58 9048.74 0.00 3266.80 3266.80 30.92
November 4418.15 9048.74 0.00 931.06 931.06 10.34
December 4565.58 9048.74 0.00 -459.81 -459.81 0.00
January 4333.56 9048.74 0.00 -1583.89 -1583.89 0.00
Februay 3813.92 9048.74 0.00 -2061.59 -2061.59 0.00
March 4565.58 9048.74 0.00 -732.87 -732.87 0.00
April 4418.15 9048.74 0.00 5844.47 5844.47 39.09
May 36304.71 44439.00 0.00 10272.81 10272.81 17.36
June 55831.08 50329.00 5502.08 8301.28 2799.20 3.58
July 4565.58 15887.37 0.00 -22417.08 -22417.08 0.00
August 4565.58 9048.74 0.00 -8927.96 -8927.96 0.00
September 4418.15 9048.74 0.00 -895.72 -895.72 0.00
Source: Mean Monthly Yield was calculated in Table 5.
Diverted Water Use, Return Flow, and State/Adjudicated Instream Flow was 
totaled using data from 76E Temporary Preliminary Decree (Appendix C ) . 
Federal Reserved Rights were calculated in Table 12.
All remaining columns were calculated as described.
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Table 66. Water Available for Future Use
Sub-basin: Rock Creek Sub-basin 5 Ob * 2613.09 cfs
Water Rights Claims
(4) (5) (6)
(1) (2) (3) State/Adj Available X of Mean
Mean Monthly Diverted Water Use Instream Water Monthly
Yield Water Use ReturnFlow Flow ac ft/mon Yield
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon 1-2+3-4 (5)/(l)
October 11438.28 1933.60 3774.06 9048.74 4230.00 36.98
November 9749.44 1035.79 2057.12 9048.74 1722.03 17.66
December 8806.11 1010.47 1487.59 9048.74 234.49 2.66
January 7891.27 41.59 226.62 9048.74 -972.44 0.00
February 7537.72 41.59 68.40 9048.74 -1484.21 0.00
March 9034.50 1013.39 983.68 9048.74 -43.95 0.00
April 16183.37 1684.09 1627.24 9048.74 7077.78 43.73
May 64060.95 6823.51 2302.33 44439.00 15100.77 23.57
June 84603.50 24489.30 4725.58 50329.00 14510.78 17.15
July 33697.63 46586.41 8493.33 15887.37 -20282.82 0.00
August 14562.23 29273.29 16137.34 9048.74 -7622.46 0.00
September 11348.13 8080.91 5833.03 9048.74 51.51 0.45
Instream Flow Claims
(7) (8) (9) (10) (11) (12)
Federal State/AdJ Federal Available
Reserved Instream Instream Available for Future % of Mean
Rights Flow Flow Water Use Monthly
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon ac ft/mon Yield
(4) (7) - (8) (5) (10)-(9) (ll)/(l)
October 4936. 13 9048.74 0.00 4230.00 4230.00 36.98
November 4776.73 9048.74 0.00 1722.03 1722.03 17.66
December 4936.13 9048.74 0.00 234.49 234.49 2.66
January 4685.27 9048.74 0.00 -972.44 -972.44 0.00
Februay 4123.46 9048.74 0.00 -1484.21 -1484.21 0.00
March 4936.13 9048.74 0.00 -43.95 -43.95 0,00
April 4776.73 9048.74 0.00 7077.78 7077.78 43.73
May 39251.22 44439.00 0.00 15100.77 15100.77 23.57
June 60362.38 50329.00 10033.38 14510.78 4477.40 5.29
July 4936.13 15887.37 0.00 -20282.82 -20282.82 0.00
August 4936.13 9048.74 0.00 -7622.46 -7622.46 0.00
September 4776.73 9048.74 0.00 51.51 51.51 0.45
Source: Mean Monthly Yield was calculated In Table 5.
Diverted Water Use. Return Flow, and State/Adjudicated Instream Flow was 
totaled using data from 76E Temporary Preliminary Decree (Appendix C). 
Federal Reserved Rights were calculated in Table 12.
All remaining columns were calculated as described.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Table 67. Water Available for Future Use
Sub-basin: Rock Creek Sub-basin 6 Qb = 2808.06 cfs
Water Rights Claims
(4) (5) (6)
(1) (2) (3) State/AdJ Available X of Mean
Mean Monthly Diverted Water Use Instream Water Monthly
Yield Water Use ReturnFlow Flow ac ft/mon Yield
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon 1—2+3—4 (5)/(l)
October 12291.70 1935.72 3826.47 9048.74 5133.71 41.77
November 10476.85 1036.03 2083.50 9048.74 2475.58 23.63
December 9463.15 1010.70 1500.38 9048.74 904.09 9.55
January 8480.05 41.83 232.19 9048.74 -378.33 0.00
February 8100.12 41.83 70.06 9048.74 -920.39 0.00
March 9708.57 1013.63 983.93 9048.74 630.13 6.49
April 17390.85 1684.33 1627.25 9048.74 8285.03 47.64
May 68840.60 6869.99 2318.65 44439.00 19850.26 28.84
June 90915.84 24695.89 4800.54 50329.00 20691.49 22.76
July 36211.84 46993.27 8661.24 15887.37 -18007.56 0.00
August 15648.73 29523.31 16494.42 9048.74 -6428.90 0.00
September 12194.82 8138.90 5935.82 9048.74 943.00 7.73
Instream Flow Claims
(7) (8) (9) (10) (11) (12)
Federal State/AdJ Federal Available
Reserved Instream Instream Available for Future % of Mean
Rights Flow Flow Water Use Monthly
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon ac ft/mon Yield
(4) (7) - (8) (5) (10)-(9) (11)/(1)
October 5304.43 9048.74 0.00 5133.71 5133.71 41.77
November 5133.13 9048.74 0.00 2475.58 2475.58 23.63
December 5304.43 9048.74 0.00 904.09 904.09 9.55
January 5034.85 9048.74 0.00 -378.33 -378.33 0.00
Februay 4431.12 9048.74 0.00 -920.39 -920.39 0.00
March 5304.43 9048.74 0.00 630.13 630.13 6.49
April 5133.13 9048.74 0.00 8285.03 8285.03 47 .64
May 42179.87 44439.00 0.00 19850.26 19850.26 28.84
June 64866.19 50329.00 14537.19 20691.49 6154.30 6.77
July 5304.43 15887.37 0.00 -18007.56 -18007.56 0.00
August 5304.43 9048.74 0.00 -6428.90 -6428.90 0.00
September 5133.13 9048.74 0.00 943.00 943.00 7.73
Source: Mean Monthly Yield was calculated In Table 5.
Diverted Water Use, Return Flow, and State/Adjudicated Instream Flow was 
totaled using data from 76E Temporary Preliminary Decree (Appendix C). 
Federal Reserved Rights were calculated in Table 12.
All remaining columns were calculated as described.
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Table 68. Water Available for Future Use
Sub-basin: Rock Creek Sub -basin 7 Ob « 2887.80 cfs
Water Rights Claims
(4) (5) (6)
(1) (2) (3) State/AdJ Available % of Mean
Mean Monthly Diverted Water Use Instream Water Monthly
Yield Water Use ReturnFlow Flow ac ft/mon Yield
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon 1-2+3-4 (5)/(l)
October 12640.77 1935.72 3826.47 9048.74 5482.78 43.37
November 10774.39 1036.03 2083.50 9048.74 2773.12 25.74
December 9731.89 1010.70 1500.38 9048.74 1172.83 12.05
January 8720.87 41.83 232.19 9048.74 -137.51 0.00
February 8330.15 41.83 70.06 9048.74 -690.36 0.00
March 9984.28 1013.63 983.93 9048.74 905.84 9.07
April 17884.73 1684.33 1627.25 9048.74 8778.91 49.09
May 70795.60 6869.99 2318.65 44439.00 21805.26 30.80
June 93497.76 24695.89 4800.54 50329.00 23273.41 24.89
July 37240.22 46993.27 8661.24 15887.37 -16979.18 0.00
August 16093.14 29523.31 16494.42 9048.74 -5984.49 0.00
September 12541.14 8138.90 5935.82 9048.74 1289.32 10.28
Instream Plow Claims
(7) (8) (9) (10) (11) (12)
Federal State/Adj Federal Available
Reserved Instream Instream Available for Future % o f Mean
Rights Flow Flow Water Use Monthly
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon ac ft/mon Yield
(4) (7) - (8) (5) (10)-(9) (11)/(1)
October 5455.05 9048.74 0.00 5482.78 5482.78 43.37
November 5278.90 9048.74 0.00 2773.12 2773.12 25.74
December 5455.05 9048.74 0.00 1172.83 1172.83 12.05
January 5177.83 9048.74 0.00 -137.51 -137.51 0.00
Februay 4556.95 9048.74 0.00 -690.36 -690.36 0.00
March 5455.05 9048.74 0.00 905.84 905.84 9.07
April 5278.90 9048.74 0.00 8778.91 8778.91 49.09
May 43377.64 44439.00 0.00 21805.26 21805.26 30.80
June 66708.18 50329.00 16379.18 23273.41 6894.23 7.37
July 5455.05 15887.37 0.00 -16979.18 -16979.18 0.00
August 5455.05 9048.74 0.00 -5984.49 -5984.49 0.00
September 5278.90 9048.74 0.00 1289.32 1289.32 10.28
Source: Mean Monthly Yield was calculated In Table 5.
Diverted Water Use, Return Flow, and State/Adjudicated Instream Flow was 
totaled using data from 76E Temporary Preliminary Decree (Appendix C). 
Federal Reserved Rights were calculated In Table 12.
All remaining columns were calculated as described.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Table 69. Water Available for Future Use
Sub-basin: Rock Creek Sub-basin 8 
Water Rights Claims
Ob = 3100.11 cfs
(4) (5) (6)
(1) (2) (3) State/AdJ Available % of Mean
Mean Monthly Diverted Water Use Instream Water Monthly
Yield Water Use ReturnFlow Flow ac ft/mon Yield
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon 1-2+3-4 (5)/(l)
October 13570.10 1936.38 3827.61 9048.74 6412.59 47.26
November 11566.50 1036.40 2084.08 9048.74 3565.44 30.83
December 10447.36 1011.07 1500.65 9048.74 1888.20 18.07
January 9362.01 42.20 232.31 9048.74 503.38 5.38
February 8942.57 42.20 70.09 9048.74 -78.28 0.00
March 10718.31 1014.00 983.93 9048.74 1639.50 15.30
April 19199.58 1684.69 1627.25 9048.74 10093.40 52.57
May 76000.37 6871.89 2319.01 44439.00 27008.49 35.54
June 100371.56 24702.14 4802.17 50329.00 30142.59 30.03
July 39978.05 47003.88 8664.89 15887.37 -14248.31 0.00
August 17276.28 29530.51 16502.19 9048.74 -4800.78 0.00
September 13463.15 8141.92 5938.05 9048.74 2210.54 16.42
Instream Flow Claims
(7) (8) (9) ( 10) (11) (12)
Federal State/Adj Federal Available
Reserved Instream Instream Available for Future % of Mean
Rights Flow Flow Water Use Monthly
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon ac ft/mon Yield
(4) (7) - (8) <5) (10)-(9) Cll)/(1)
October 5856.11 9048.74 0.00 6412.59 6412.59 47.26
November 5667.00 9048.74 0.00 3565.44 3565.44 30.83
December 5856.11 9048.74 0.00 1888.20 1888.20 18.07
January 5558.50 9048,74 0.00 503.38 503.38 5.38
Februay 4891.97 9048.74 0.00 -78.28 -78.28 0.00
March 5856.11 9048.74 0.00 1639.50 1639.50 15.30
April 5667.00 9048.74 0.00 10093.40 10093.40 52.57
May 46566.75 44439.00 2127.75 27008.49 24880.74 32.74
June 71612.54 50329.00 21283.54 30142.59 8859.05 8.83
July 5856.11 15887.37 0.00 -14248.31 -14248.31 0.00
August 5856.11 9048.74 0.00 -4800.78 -4800.78 0.00
September 5667.00 9048.74 0.00 2210.54 2210.54 16.42
Source; Mean Monthly Yield was calculated in Table 5.
Diverted Water Use, Return Flow, and State/Adjudicated Instream Flow was 
totaled using data from 76E Temporary Preliminary Decree (Appendix C). 
Federal Reserved Rights were calculated in Table 12.
All remaining columns were calculated as described.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Table 70. Water Available for Future Use




(1) (2) (3) State/AdJ Available X of Mean
Mean Monthly Diverted Water Use Instream Water Monthly
Yield Water Use ReturnFlow Flow ac ft/mon Yield
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon 1-2+3-4 (5)/(l)
October 14829.74 1938.12 3830.88 9048.74 7673.76 51.75
November 12640.15 1037.88 2085.73 9048.74 4639.26 36.70
December 11417.13 1012.37 1501.45 9048.74 2857.47 25.03
January 10231.04 43.49 232.66 9048.74 1371.47 13.40
February 9772.66 43.49 70.20 9048.74 750.63 7.68
March 11713.23 1015.29 983.95 9048.74 2633.15 22.48
April 20981.78 1686.32 1627.25 9048.74 11873.97 56.59
May 83055.07 6876.41 2320.03 44439.00 34059.69 41.01
June 109688.49 24717.64 4806.86 50329.00 39448.71 35.96
July 43689.00 47031.90 8675.39 15887.37 -10554.88 0.00
August 18879.94 29548.72 16524.52 9048.74 -3193.00 0.00




































October 6399.69 9048.74 0.00 7673.76 7673.76 51.75
November 6193.03 9048.74 0.00 4639.26 4639.26 36.70
December 6399.69 9048.74 0.00 2857.47 2857.47 25.03
January 6074.45 9048.74 0.00 1371.47 1371.47 13.40
Februay 5346.06 9048.74 0.00 750.63 750.63 7.68
March 6399.69 9048.74 0.00 2633.15 2633.15 22.48
April 6193.03 9048.74 0.00 11873.97 11873.97 56.59
May 50889.20 44439.00 6450.20 34059.69 27609.49 33.24
June 78259.80 50329.00 27930.80 39448.71 11517.91 10.50
July 6399.69 15887.37 0.00 -10554.88 -10554.88 0.00
August 6399.69 9048.74 0.00 -3193.00 -3193.00 0.00
September 6193.03 9048.74 0.00 3460.48 3460.48 23.52
Source: Mean Monthly Yield was calculated in Table 5
Diverted Water Use. Return Flow, and State/Adjudicated Instream Flow was 
totaled using data from 76E Temporary Preliminary Decree (Appendix C). 
Federal Reserved Rights were calculated In Table 12.
All remaining columns were calculated as described.
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Table 71. Water Available for Future Use
Rock Creek Sub-basin 10 Qb = 3585.77 cfs
Water Rights Claims
(4) (5) (6)
(1) (2) (3) State/AdJ Avallable % of Mean
Mean Monthly Divert ed Water Use Instream Water Monthly
Yield Water Use ReturnFlow Flow ac ft/mon Yield
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon 1-2+3-4 (5)/(l)
October 15695.99 2598.72 4335.04 9048.74 8383.57 53.41
November 13378.51 1696.50 2564.87 9048.74 5198.14 38.85
December 12084.04 1670.98 1969.04 9048.74 3333.36 27.58
January 10828.66 702.11 693.58 9048.74 1771.39 16.36
February 10343.51 702.11 527.51 9048.74 1120.17 10.83
March 12397.44 1673.91 1439.97 9048.74 3114.76 25.12
April 22207.39 2345.18 2083.05 9048.74 12896.52 58 .07
May 87906.57 7578.20 2790.88 44439.00 38680.25 44.00
June 116095.74 25566.71 5331.82 50329.00 45531.85 39.22
July 46241.01 48065.79 9286.12 15887.37 -8426.03 0.00
August 19982.78 30437.88 17309.82 9048.74 -2194.02 0.00
September 15572.29 8860.08 6495.12 9048.74 4158.59 26.71
Instream Flow Claims
(7) (8) (9) (10) (11) (12)
Federal State/AdJ Federal Available
Reserved Instream Instream Available for Future % of Mean
Rights Flow Flow Water Use Monthly
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon ac ft/mon Yield
(4) (7) - (8) (5) (10)-(9) (ll)/(l)
October 6773.52 9048.74 0.00 8383.57 8383.57 53.41
November 6554.79 9048.74 0.00 5198.14 5198.14 38.85
December 6773.52 9048.74 0.00 3333.36 3333.36 27.58
January 6429.29 9048.74 0.00 1771.39 1771.39 16.36
Februay 5658.35 9048.74 0.00 1120.17 1120.17 10.83
March 6773.52 9048.74 0.00 3114.76 3114.76 25.12
April 6554.79 9048.74 0.00 12896.52 12896.52 58.07
May 53861.85 44439.00 9422.85 38680.25 29257.40 33.28
June 82831.29 50329.00 32502.29 45531.85 13029.56 11 .22
July 6773.52 15887.37 0.00 -8426.03 -8426.03 0.00
August 6773.52 9048.74 0.00 -2194.02 -2194.02 0.00
September 6554.79 9048.74 0.00 4158.59 4158.59 26.71
Source: Mean Monthly Yield was calculated in Table 5.
Diverted Water Use, Return Flow, and State/Adjudicated Instream Flow was 
totaled using data from 76E Temporary Preliminary Decree (Appendix C) 
Federal Reserved Rights were calculated in Table 12.
All remaining columns were calculated as described.
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Table 72. Water Available for Future Use
Rock Creek Sub-basin 11 Ob = 3719.39 cfs
Water Rights Claims
(4) (5) (6)
(1) (2) (3) State/AdJ Available % of Mean
Mean Monthly Diverted Water Use Instream Water Monthly
Yield Water Use ReturnFlow Flow ac ft/mon Yield
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon 1-2+3-4 {5)/(D
October 16280.88 2608.18 4380.19 15141.51 2911.38 17.88
November 13877.04 1704.43 2590.08 15141.51 -378.82 0.00
December 12534.34 1673.52 1978.83 15141.51 -2301.86 0.00
January 11232.18 704.92 697.84 15141.51 -3916.41 0.00
February 10728.95 704.65 528.78 15141.51 -4588-43 0.00
March 12859.41 1676.93 1440.16 15141.51 -2518.87 0.00
April 23034.92 2353.21 2088.05 15141.51 7628.25 33.12
May 91182.30 7621.65 2808.38 44499.25 41869.78 45.92
June 120421.90 25732.47 5394.27 50389.25 49694.45 41.27
July 47964.12 48385.01 9419.78 18963.88 -9964.99 0.00
August 20727.41 30636.93 17588.44 15141.51 -7462.59 0.00
September 16152.56 8911.97 6578.88 15141.51 -1322.04 0.00
Instream Flow Claims
(7) (8) (9) (10) (11) (12)
Federal State/Adj Federal Available
Reserved Instream Instream Avallable for Future % of Mean
Rights Flow Flow Water Use Monthly
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon ac ft/mon Yield
(4) (7) - (8) (5) (10)-(9) (11)/(1)
October 7025.93 15141.51 0.00 2911.38 2911.38 17.88
November 6799.04 15141.51 0.00 -378.82 -378.82 0.00
December 7025.93 15141.51 0.00 -2301.86 -2301.86 0.00
January 6668.87 15141.51 0.00 -3916.41 -3916.41 0.00
Februay 5869.20 15141.51 0.00 -4588.43 -4588.43 0.00
March 7025.93 15141.51 0.00 -2518.87 -2518.87 0.00
April 6799.04 15141.51 0.00 7628.25 7628.25 33.12
May 55868.96 44499.25 11369.71 41869.78 30500.07 33.45
June 85917.91 50389.25 35528.66 49694.45 14165.79 11.76
July 7025.93 18963.88 0.00 -9964.99 -9964.99 0.00
August 7025.93 15141.51 0.00 -7462.59 -7462.59 0.00
September 6799.04 15141.51 0.00 -1322.04 -1322.04 0.00
Source: Mean Monthly Yield was calculated in Table 5,
Diverted Water Use, Return Flow, and State/Adjudicated Instream Flow was 
totaled using data from 76E Temporary Preliminary Decree (Appendix C). 
Federal Reserved Rights were calculated in Table 12.
All remaining columns were calculated as described.
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Table 73. Water Available for Future Use
Rock Creek Sub-basin 12 Qb = 3809.63 cfs
Water Rights Claims
(4) (5) (6)
(1) (2) (3) State/AdJ Available t of Mean
Mean Monthly Diverted Water Use Instream Water Monthly
Yield Water Use ReturnFlow Flow ac ft/mon Yield
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon 1—2+3—4 (5)/(l)
October 16675.91 2609.73 4423.55 15081.26 3408.47 20.44
November 14213.74 1704.43 2611.91 15081.26 39.96 0.28
December 12838.46 1675.02 1989.41 15081.26 -1928.41 0.00
January 11504.71 704.92 702.45 15081.26 -3579.02 0.00
February 10989.27 704.65 530.15 15081.26 -4266.49 0.00
March 13171.43 1676.93 1440.36 15081.26 -2146.40 0.00
April 23593.82 2353.21 2088.06 15081.26 8247.41 34.96
May 93394.69 7659.91 2821.88 44439.00 44117.66 47.24
June 123343.74 25902.94 5456.28 50329.00 52568.08 42.62
July 49127.89 48721.15 9558.67 18903.63 -8938.22 0.00
August 21230.33 30843.33 17883.82 15081.26 -6810.44 0.00
September 16544.48 8959.53 6663.91 15071.26 -822.40 0.00
Instream Flow Claims
(7) (8) (9) (10) (11) (12)
Federal State/AdJ Federal Available
Reserved Instream Instream Available for Future % of Mean
Rights Flow Flow Water Use Monthly
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon ac ft/mon Yield
(4) (7) - (8) (5) (10)-(9) (11)/(1)
October 7196.39 15081.26 0.00 3408.47 3408.47 20.44
November 6964.00 15081.26 0,00 39.96 39.96 0.28
December 7196.39 15081.26 0.00 -1928.41 -1928.41 0.00
January 6830.67 15081.26 0.00 -3579.02 -3579.02 0 .00
Februay 6011.60 15081.26 0.00 -4266.49 -4266.49 0.00
March 7196.39 15081.26 0.00 -2146.40 -2146.40 0.00
April 6964.00 15081.26 0.00 8247.41 8247.41 34.96
May 57224.45 44439.00 12785.45 44117.66 31332.21 33.55
June 88002.45 50329.00 37673.45 52568.08 14894.63 12.08
July 7196.39 18903.63 0.00 -8938.22 -8938.22 0.00
August 7196.39 15081.26 0.00 -6810.44 -6810.44 0.00
September 6964.00 15071.26 0.00 -822.40 -822.40 0.00
Source; Mean Monthly Yield was calculated in Table 5.
Diverted Water Use. Return Flow, and State/Adjudicated Instream Flow was 
totaled using data from 76E Temporary Preliminary Decree (Appendix C). 
Federal Reserved Rights were calculated in Table 12.
All remaining columns were calculated as described.
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Table 74, Water Available for Future Use
Rock Creek Sub-basin 13 Ob = 3920.84 cfs
Water Rights Claims
(4) (5) (6)
(1) (2) (3) State/Adj Available X of Mean
Mean Monthly Diverted Water Use Instream Water Monthly
Yield Water Use ReturnFlow Flow ac ft/mon Yield
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon 1-2+3-4 (5)/(l)
October 17162.71 2612.13 4467.09 15081.26 3936.41 22.94
November 14628.66 1705.26 2633.84 15081.26 475.98 3.25
December 13213.24 1678.06 2000.03 15081.26 -1546.05 0.00
January 11840.55 707.95 707.07 15081.26 -3241.59 0.00
February 11310.06 707.68 531.53 15081.26 -3947.35 0.00
March 13555.92 1679.97 1440.57 15081.26 -1764.74 0.00
April 24282.56 2356.25 2088.06 15081.26 8933.11 36.79
May 96121.03 7699.16 2835.44 44439.00 46818.31 48.71
June 126944.34 26074.82 5518.56 50329.00 56059.08 44.16
July 50562.01 49059.43 9698.18 18903.63 -7702.87 0.00
August 21850.07 31051.30 18180.51 15081.26 -6101.98 0.00
September 17027.44 9007.94 6749.32 15071.26 -302.44 0 .00
Instream Flow Claims
(7) (8) (9) (10) (11) (12)
Federal State/Adj Federal Available
Reserved Instream Instream Available for Future % of Mean
Rights Flow Flow Water Use Monthly
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon ac ft/mon Yield
(4) (7) - (8) (5) (10)-(9) (11)/(1)
October 7406.47 15081.26 0.00 3936.41 3936.41 22 94
November 7167.30 15081.26 0.00 475.98 475.98 3.25
December 7406.47 15081.26 0.00 -1546.05 -1546.05 0.00
January 7030.07 15081.26 0.00 -3241.59 -3241.59 0.00
Februay 6187.09 15081.26 0.00 -3947.35 -3947.35 0.00
March 7406.47 15081.26 0.00 -1764.74 -1764.74 0 .00
April 7167.30 15081.26 0.00 8933.11 8933.11 36.79
May 58894.94 44439.00 14455.94 46818.31 32362.37 33.67
June 90571.40 50329.00 40242.40 56059.08 15816.68 12.46
July 7406.47 18903.63 0.00 -7702.87 -7702.87 0.00
August 7406.47 15081.26 0.00 -6101.98 -6101.98 0.00
September 7167.30 15071.26 0.00 -302.44 -302.44 0.00
Source: Mean Monthly Yield was calculated in Table 5.
Diverted Water Use, Return Flow, and State/Adjudicated Instream Flow was 
totaled using data from 76E Temporary Preliminary Decree (Appendix C) . 
Federal Reserved Rights were calculated in Table 12.
All remaining columns were calculated as described.
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Table 75. Water Available for Future Use
Rock Creek at Mouth Ob = 3970.00 cfs
Water Rights Claims
(4) (5) (6)
(1) (2) (3) State/Adj Available % of Mean
Mean Monthly Diverted Water Use Instream Water Monthly
Yield Water Use ReturnFlow Flow ac ft/mon Yield
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon 1—2+3—4 (5)/(l)
October 17378.00 2614.75 4527.02 15081.26 4209.01 24.22
November 14812.00 1705.74 2664.01 15081.26 689.01 4.65
December 13379.00 1678.53 2014.65 15081.26 -1366.14 0.00
January 11989.00 708.43 713.43 15081.26 -3087.26 0.00
February 11452.00 708.16 533.42 15081.26 -3804.00 0.00
March 13726.00 1680.45 1440.85 15081.26 -1594.86 0.00
April 24587.00 2356.72 2088.07 15081.26 9237.09 37.57
May 97326.00 7752.51 2854.10 44439.00 47988.59 49.31
June 128536.00 26310.66 5604.27 50329.00 57500.61 44.74
July 51196.00 49524.26 9890.16 18903.63 -7341.73 0.00
August 22124.00 31336.80 18588.79 15081.26 -5705.27 0.00
September 17241.00 9073.88 6866.84 15071.26 -37.30 0.00
Instream Flow Claims
(7) (8) (9) (10) (11) (12)
Federal State/Adj Federal Available
Reserved Instream Instream Available for Future % of Mean
Rights Flow Flow Water Use Monthly
Month ac ft/mon ac ft/mon ac ft/mon ac ft/mon ac ft/mon Yield
(4) (7) - (8) (5) (10)-(9) (11)/(1)
October 7499.71 15081.26 0.00 4209.01 4209.01 24.22
November 7257.71 15081.26 0.00 689.01 689.01 4.65
December 7499.71 15081.26 0.00 -1366.14 -1366.14 0.00
January 7118.97 15081.26 0.00 -3087.26 -3087.26 0.00
Februay 6266.28 15081.26 0.00 -3804.00 -3804.00 0.00
March 7499.71 15081.26 0.00 -1594.86 -1594.86 0.00
April 7257.78 15081.26 0.00 9237.09 9237.09 37.57
May 59634.76 44439.00 15195.76 47988.59 32792.83 33.69
June 91705.82 50329.00 41376.82 57500.61 16123.79 12.54
July 7499.71 18903.63 0.00 -7341.73 -7341.73 0.00
August 7499.71 15081.26 0.00 -5705.27 -5705.27 0.00
September 7257.71 15071.26 0.00 -37.30 -37.30 0 .00
Source: Mean Monthly Yield was calculated in Table 5.
Diverted Water Use, Return Flow, and State/Adjudicated Instream Flow was 
totaled using data from 76E Temporary Preliminary Decree (Appendix C). 
Federal Reserved Rights were calculated in Table 12.
All remaining columns were calculated as described.
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APPENDIX F
Table 76. Irrigable Acres
Middle Fork Rock Creek
Ft/Acre Water Required to Irrigate Water Acres Possible
Required Remaining Irrigable Acres Available to Irrigate
for for Future with Remaining
MONTH Irrigat ion Acres = 629.00 Use Water
(ft/acre) ac ft/mon ac ft/mon acres
OCTOBER 0.01 4.34 2138.01 309856.52
NOVEMBER 0.00 0.00 1536.80 0.00
DECEMBER 0.00 0.00 1092.05 0.00
JANUARY 0.00 0.00 911.85 0.00
FEBRUARY 0.00 0.00 752.32 0.00
MARCH 0.00 0.00 1026.13 0.00
APRIL 0.00 0.00 3240.00 0.00
MAY 0.17 106.93 8196.82 48216.59
JUNE 0.76 476.03 11012.35 14551.20
JULY 1.49 939.16 9824.86 6580.18
AUGUST 0.92 576.48 3572.35 3897.82
SEPTEMBER 0.21 132.40 2179.62 10354.49
Total 3.55 45483.16 12798.46*
Source; Remaining Irrigable Acres is from DNRC Land Classification.
Ft/Acre Required for Irrigation is from SCS "Water Conservation 
and Salvage Report for Montana".
Water Required to Irrigate and Acres Possible to Irrigate are calculated. 
Water Available for Future Use is from Appendix D
• This value is not a sum of the column, but a calculation of 
(45,483.16 acre/feet divided by 3.55 acre/feet/acre)
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APPENDIX F
Table 77. Irrigable Acres
Ross Fork Rock Creek
Ft/Acre Water Required to Irrigate Water Acres Possible
Required Remaining Irrigable Acres Available to Irrigate
for for Future with Remaining
MONTH Irrigation Acres = 848.00 Use Water
(ft/acre) ac ft/mon ac ft/mon acres
OCTOBER 0.01 5.85 1232.39 178607.25
NOVEMBER 0.00 0.00 846.50 0.00
DECEMBER 0.00 0.00 575.82 0.00
JANUARY 0.00 0.00 460.05 0.00
FEBRUARY 0.00 0.00 367.03 0.00
MARCH 0.00 0.00 497.79 0.00
APRIL 0.00 0.00 1592.30 0.00
MAY 0.17 144.16 3934.64 23144.94
JUNE 0.76 641.77 4958.16 6551.48
JULY 1.49 1266.15 3976.34 2663.14
AUGUST 0.92 777.19 2154.80 2351.12
SEPTEMBER 0.21 178.50 1237.28 5877.81
Total 3.55 21833.10 6143.59*
Source; Remaining Irrigable Acres is from DNRC Land Classification.
Ft/Acre Required for Irrigation is from SCS "Water Conservation 
and Salvage Report for Montana".
Water Required to Irrigate and Acres Possible to Irrigate are calculated. 
Water Available for Future Use is from Appendix D
•This value is not a sum of the column, but a calculation of
(21,833.10 acre/feet divided by 3.55 acre/feet/acre)
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Table 78. Irrigable Acres
Upper Willow Creek
Ft/Acre Water Required to Irrigate Water Acres Possible
Required Remaining Irrigable Acres Available to Irrigate
for for Future with Remaining
MONTH Irrigation Acres = 674.00 Use Water
(ft/acre) ac ft/mon ac ft/mon acres
OCTOBER 0.01 4.65 976.87 141575.36
NOVEMBER 0.00 0.00 646.55 0.00
DECEMBER 0.00 0.00 426.37 0.00
JANUARY 0.00 0.00 327.19 0.00
FEBRUARY 0.00 0.00 253.38 0.00
MARCH 0.00 0.00 335.17 0.00
APRIL 0.00 0.00 1058.69 0.00
MAY 0.17 114.58 2514.77 14792.76
JUNE 0.76 510.08 2877.50 3802.19
JULY 1.49 1006.35 1892.40 1267.43
AUGUST 0.92 617.72 1766.25 1927.17
SEPTEMBER 0.21 141.88 964.40 4581.47
Total 3.55 14039.54 3950.57
Source: Remaining Irrigable Acres is from DNRC Land Classification.
Ft/Acre Required for Irrigation is from SCS "Water Conservation 
and Salvage Report for Montana".
Water Required to Irrigate and Acres Possible to Irrigate are calculated. 
Water Available for Future Use is from Appendix D
•This value is not a sum of the column, but a calculation of
(14,039.54 acre feet divided by 3.55 acre feet/acre)
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APPENDIX F
Table 79. Irrigable Acres
Rock Creek Sub-basin 4
Ft/Acre Water Required to Irrigate Water Acres Possible
Required Remaining Irrigable Acres Available to Irrigate
for for Future with Remaining
MONTH Irrigation Acres = 3645.00 Use Water
(ft/acre) ac ft/mon ac ft/mon acres
OCTOBER 0.01 25.15 3266.80 473449.28
NOVEMBER 0.00 0.00 931.06 0.00
DECEMBER 0.00 0.00 -459.81 0 .00
JANUARY 0.00 0,00 -1583.89 0.00
FEBRUARY 0.00 0.00 -2061.59 0.00
MARCH 0.00 0.00 -732.87 0.00
APRIL 0.00 0.00 5844.47 0.00
MAY 0.17 619.65 10272.81 60428.29
JUNE 0.76 2758.54 2799.20 3698.73
JULY 1.49 5442.35 -22417.08 -15013.78
AUGUST 0.92 3340.64 -8927.96 -9741.36
SEPTEMBER 0.21 767.27 -895.72 -4255.20
Total 3.55 -13964.58 -3929.48*
Source: Remaining Irrigable Acres is from DNRC Land Classification.
Ft/Acre Required for Irrigation is from SCS "Water Conservation 
and Salvage Report for Montana".
Water Required to Irrigate and Acres Possible to Irrigate are calculated. 
Water Available for Future Use is from Appendix E
•This value is not a sum of the column, but a calculation of
(-13,964.58 acre feet divided by 3.55 acre feet/acre)
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APPENDIX F
Table 80. Irrigable Acres
Rock Creek Sub-basin 5
Ft/Acre Water Required to Irrigate Water Acres Possible
Required Remaining Irrigable Acres Available to Irrigate
for for Future with Remaining
MONTH Irrigation Acres = 4203.00 Use Water
(ft/acre) ac ft/mon ac ft/mon acres
OCTOBER 0.01 29.00 4230.00 613043,48
NOVEMBER 0.00 0.00 1722.03 0.00
DECEMBER 0.00 0.00 234.49 0.00
JANUARY 0.00 0.00 -972.44 0.00
FEBRUARY 0.00 0.00 -1484.21 0.00
MARCH 0.00 0.00 -43.95 0.00
APRIL 0.00 0.00 7077.78 0.00
MAY 0.17 714.51 15100.77 88828.06
JUNE 0.76 3180.83 4477.40 5916.23
JULY 1.49 6275.50 -20282.82 -13584.37
AUGUST 0.92 3852.05 -7622.46 -8316.92
SEPTEMBER 0.21 884.73 51.51 244.70
Total 3.55 2488.10 700.12*
Source: Remaining Irrigable Acres is from DNRC Land Classification.
Ft/Acre Required for Irrigation is from SCS "Water Conservation 
and Salvage Report for Montana".
Water Required to Irrigate and Acres Possible to Irrigate are calculated. 
Water Available for Future Use is from Appendix E
•This value is not a sum of the column, but a calculation of 
(2,488.10 acre feet divided by 3.55 acre feet/acre)
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Table 81. Irrigable Acres
Rock Creek Sub-basin 6
Ft/Acre Water Required to Irrigate Water Acres Possible
Required Remaining Irrigable Acres Available to Irrigate
for for Future with Remaining
MONTH Irrigation Acres = 5064.00 Use Water
{ft/acre) ac ft/mon ac ft/mon acres
OCTOBER 0.01 34.94 5133.71 744015.94
NOVEMBER 0.00 0.00 2475.58 0.00
DECEMBER 0.00 0.00 904.09 0.00
JANUARY 0.00 0.00 -378.33 0.00
FEBRUARY 0.00 0.00 -920.39 0.00
MARCH 0.00 0.00 630.13 0.00
APRIL 0.00 0.00 8285.03 0.00
MAY 0.17 860.88 19850.26 116766.24
JUNE 0.76 3832.44 6154.30 8132.00
JULY 1.49 7561.06 -18007.56 -12060.52
AUGUST 0.92 4641.16 -6428.90 -7014.62
SEPTEMBER 0.21 1065.97 943.00 4479.81
Total 3.55 18640.92 5245.35*
Source: Remaining Irrigable Acres is from DNRC Land Classification.
Ft/Acre Required for Irrigation is from SOS "Water Conservation 
and Salvage Report for Montana".
Water Required to Irrigate and Acres Possible to Irrigate are calculated. 
Water Available for Future Use is from Appendix E
•This value is not a sum of the column, but a calculation of
{18,640.92 acre feet divided by 3.55 acre feet/acre)
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APPENDIX F
Table 82. Irrigable Acres
Rook Creek Sub-basin 7
Ft/Acre Water Required to Irrigate Water Acres Possible
Required Remaining Irrigable Acres Available to Irrigate
for for Future with Remaining
MONTH Irrigation Acres = 5330.00 Use Water
(ft/acre) ac ft/mon ac ft/mon acres
OCTOBER 0.01 36.78 5482.78 794605.80
NOVEMBER 0.00 0.00 2773.12 0.00
DECEMBER 0.00 0.00 1172.83 0.00
JANUARY 0.00 0.00 -137.51 0.00
FEBRUARY 0.00 0.00 -690.36 0.00
MARCH 0.00 0.00 905.84 0.00
APRIL 0.00 0.00 8778.91 0.00
MAY 0.17 906.10 21805.26 128266.24
JUNE 0.76 4033.74 6894.23 9109.71
JULY 1.49 7958.22 -16979.18 -11371.76
AUGUST 0.92 4884.94 -5984.49 -6529.72
SEPTEMBER 0.21 1121.97 1289.32 6125.04
Total 3.55 25310.75 7122.17*
Source: Remaining Irrigable Acres is from DNRC Land Classification.
Ft/Acre Required for Irrigation is from SCS "Water Conservation 
and Salvage Report for Montana".
Water Required to Irrigate and Acres Possible to Irrigate are calculated. 
Water Available for Future Use is from Appendix E
•This value is not a sum of the column, but a calculation of
(25,310.75 acre feet divided by 3.55 acre feet/acre)
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APPENDIX F
Table 83. Irrigable Acres
Rock Creek Sub-basin 8
Ft/Acre Water Required to Irrigate Water Acres Possible
Required Remaining Irrigable Acres Available to Irrigate
for for Future with Remaining
MONTH Irrigation Acres = 5469.00 Use Water
(ft/acre) ac ft/mon ac ft/mon acres
OCTOBER 0.01 37.74 6412.59 929360.87
NOVEMBER 0.00 0.00 3565.44 0.00
DECEMBER 0.00 0.00 1888.20 0.00
JANUARY 0.00 0.00 503.38 0.00
FEBRUARY 0.00 0.00 -78.28 0.00
MARCH 0.00 0.00 1639.50 0.00
APRIL 0.00 0.00 10093.40 0.00
MAY 0.17 929.73 24880.74 146357.29
JUNE 0.76 4138.94 8859.05 11705.93
JULY 1.49 8165.76 -14248.31 -9542.77
AUGUST 0.92 5012.34 -4800.78 -5238.17
SEPTEMBER 0.21 1151.22 2210.54 10501.38
Total 3.55 40925.47 11515.97*
Source: Remaining Irrigable Acres is from DNRC Land Classification.
Ft/Acre Required for Irrigation is from SCS "Water Conservation 
and Salvage Report for Montana".
Water Required to Irrigate and Acres Possible to Irrigate are calculated. 
Water Available for Future Use is from Appendix E
•This value is not a sum of the column, but a calculation of
{AO.925.47 acre feet divided by 3.55 acre feet/acre)
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APPENDIX F
Table 84. Irrigable Acres
Rock Creek Sub-basin 9
Ft/Acre Water Required to Irrigate Water Acres Possible
Required Remaining Irrigable Acres Available to Irrigate
for for Future with Remaining
MONTH Irrigation Acres » 5623.00 Use Water
(ft/acre) ac ft/mon ac ft/mon acres
OCTOBER 0.01 38.80 7673.76 1112139.13
NOVEMBER 0.00 0-00 4639.26 0.00
DECEMBER 0.00 0.00 2857.47 0.00
JANUARY 0.00 0.00 1371.47 0.00
FEBRUARY 0.00 0.00 750.63 0.00
MARCH 0.00 0.00 2633.15 0.00
APRIL 0.00 0.00 11873.97 0.00
MAY 0.17 955.91 27609.49 162408.76
JUNE 0.76 4255.49 11517.91 15219.23
JULY 1.49 8395.70 -10554.88 -7069.10
AUGUST 0.92 5153.48 -3193.00 -3483.91
SEPTEMBER 0.21 1183.64 3460.48 16439.33
Total 3.55 60639.71 17063.34*
Source: Remaining Irrigable Acres Is from DNRC Land Classification.
Ft/Acre Required for Irrigation is from SCS "Water Conservation 
and Salvage Report for Montana”.
Water Required to Irrigate and Acres Possible to Irrigate are calculated. 
Water Available for Future Use is from Appendix E
•This value is not a sum of the column, but a calculation of
(60,639,71 acre feet divided by 3.55 acre feet/acre)
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Table 85. Irrigable Acres
Rock Creek Sub-basin 11
Ft/Acre Water Required to Irrigate Water Acres Possible
Required Remaining Irrigable Acres Available to Irrigate
for for Future with Remaining
MONTH Irrigation Acres = 6091.00 Use Water
(ft/acre) ac ft/mon ac ft/mon acres
OCTOBER 0.01 42.03 2911.38 421939.13
NOVEMBER 0.00 0.00 -378.82 0.00
DECEMBER 0.00 0.00 -2301.86 0.00
JANUARY 0.00 0.00 -3916.41 0.00
FEBRUARY 0.00 0.00 -4588.43 0.00
MARCH 0.00 0.00 -2518.87 0.00
APRIL 0.00 0.00 7628.25 0.00
MAY 0.17 1035.47 30500.07 179412.18
JUNE 0.76 4609.67 14165.79 18718.01
JULY 1.49 9094.47 -9964.99 -6674.03
AUGUST 0.92 5582.40 -7462.59 -8142.49
SEPTEMBER 0.21 1282.16 -1322.04 -6280.48
Total 3.55 22751.48 6402.01
Source: Remaining Irrigable Acres Is from DNRC Land Classification.
Ft/Acre Required for Irrigation is from SCS "Water Conservation 
and Salvage Report for Montana".
Water Required to Irrigate and Acres Possible to Irrigate are calculated. 
Water Available for Future Use is from Appendix E
•This value is not a sum of the column, but a calculation of
(22,751.48 acre feet divided by 3.55 acre feet/acre)
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Table 86.
Rock Creek Sub-basin 12
Irrigable Acres
196
Ft/Acre Water Required to Irrigate Water Acres Possible
Required Remaining Irrigable Acres Available to Irrigate
for for Future with Remaining
MONTH Irrigation Acres = 6317.00 Use Water
(ft/acre) ac ft/mon ac ft/mon acres
OCTOBER 0.01 43.59 3408.47 493981.16
NOVEMBER 0.00 0.00 39.96 0.00
DECEMBER 0.00 0.00 -1928.41 0.00
JANUARY 0.00 0.00 -3579.02 0.00
FEBRUARY 0.00 0.00 -4266.49 0.00
MARCH 0.00 0.00 -2146.40 0.00
APRIL 0.00 0.00 8247.41 0.00
MAY 0.17 1073.89 31332.22 184307.18
JUNE 0.76 4780.71 14894.63 19681.07
JULY 1.49 9431.91 -8938.22 -5986.35
AUGUST 0.92 5789.53 -6810.44 -7430.92
SEPTEMBER 0.21 1329.73 -822.40 -3906.89
Total 3.55 29431.31 8281.64*
Source; Remaining Irrigable Acres is from DNRC Land Classification.
Ft/Acre Required for Irrigation Is from SCS "Water Conservation 
and Salvage Report for Montana".
Water Required to Irrigate and Acres Possible to Irrigate are calculated. 
Water Available for Future Use is from Appendix E
•This value is not a sum of the column, but a calculation of
(29,431.31 acre feet divided by 3.55 acre feet/acre)
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Table 87. Irrigable Acres 
Rock Creek Sub-basin 13
Ft/Acre Water Required to Irrigate Water Acres Possible
Required Remaining Irrigable Acres Available to Irrigate
for for Future with Remaining
MONTH Irrigation Acres = 6455.00 Use Water
(ft/acre) ac ft/mon ac ft/mon acres
OCTOBER 0.01 44.54 3936.41 570494.20
NOVEMBER 0.00 0.00 475.98 0.00
DECEMBER 0.00 0.00 -1546.05 0.00
JANUARY 0,00 0.00 -3241.59 0.00
FEBRUARY 0.00 0.00 -3947.35 0.00
MARCH 0.00 0.00 -1764.74 0.00
APRIL 0.00 0.00 8933.11 0.00
MAY 0.17 1097.35 32362.37 190366.88
JUNE 0.76 4885.14 15816.68 20899.42
JULY 1.49 9637.96 -7702.87 -5158.98
AUGUST 0.92 5916.01 -6101.98 -6657.92
SEPTEMBER 0.21 1358.78 -302.44 -1436.77
Total 3.55 36917.53 10388.18»
Source: Remaining Irrigable Acres Is from DNRC Land Classification.
Ft/Acre Required for Irrigation is from SCS "Water Conservation 
and Salvage Report for Montana".
Water Required to Irrigate and Acres Possible to Irrigate are calculated. 
Water Available for Future Use is from Appendix E
•This value is not a sum of the column, but a calculation of
(36,917.53 acre feet divided by 3,55 acre feet/acre)
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Table 88. Irrigable Acres 
Rock Creek - Mouth
Ft/Acre Water Required to Irrigate Water Acres Possible
Required Remaining Irrigable Acres Available to Irrigate
for for Future with Remaining
MONTH Irrigation Acres = 7486.00 Use Water
(ft/acre) ac ft/mon ac ft/mon acres
OCTOBER 0.01 51.65 4209.01 610001.45
NOVEMBER 0.00 0.00 689.01 0.00
DECEMBER 0.00 0.00 -1366.14 0.00
JANUARY 0.00 0.00 -3087.26 0.00
FEBRUARY 0.00 0.00 -3804.00 0.00
MARCH 0.00 0.00 -1594.86 0.00
APRIL 0.00 0.00 9237.09 0.00
MAY 0.17 1272.62 32792.83 192899.00
JUNE 0.76 5665.40 16123.79 21305.22
JULY 1.49 11177.35 -7341.73 -4917.11
AUGUST 0.92 6860.92 -5705.27 -6225.06
SEPTEMBER 0.21 1575.80 -37.30 -177.20
Total 3.55 40115.17 11287.96
Source; Remaining Irrigable Acres Is from DNRC Land Classification.
Ft/Acre Required for Irrigation Is from SCS "Water Conservation 
and Salvage Report for Montana".
Water Required to Irrigate and Acres Possible to Irrigate are calculated. 
Water Available for Future Use Is from Appendix E
•This value Is not a sum of the column, but a calculation of
(40,115.17 acre/feet divided by 3.55 acre/feet/acre)
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LIST OF ABBREVIATIONS
A Drainage area in square miles
cmf Channel maintenance flow
DFWP Montana Department of Fish, Wildlife and Parks
DNRC Montana Department of Natural Resources and
Conservation
FSRWR Forest Service Reserved Water Rights
Gf Geographical Factor
P Average annual precipitation in inches
Q Discharge
Qaa Average annual discharge
Qb Bankful1 discharge in cubic feet per second
QLl Baseflow
QL2 Lowflow
SCS Soil Conservation Service
TPD Temporary Preliminary Decree
USGS United Geological Survey
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